


More than 800 sizes and 
types of end mills—the coun- 
try’s largest and most com- 
plete selection—comprise the 
Putnam standard line. Fully- 
maintained stocks at distribu- 
tors and factory assure 
immediate delivery to you 


of the end mills you may 


require. 
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HERE'S hardly a single cutting oper- 

ation that can’t, in some way, be 
improved. Our record files contain hun- 
dreds of instances. Redesign of the tool 
itself often works wonders. In other cases, 
a switch of cutting materials shows a 
marked increase in production, or in 
pieces between grinds. 

That's the job of our Mill Service or- 
ganization—to work with you for im- 
provement—and the Allegheny Ludlum 
line now offers you absolutely complete 
selection. The range extends from Carmet 
carbide metal blanks and tipped tools— 
through ALX cast alloy-metal ground 
bits—to DBLand Super DBL low-tungsten 
high speed steels,.as well as the various 
high-tungsten and “moly” types of high 
speed steels. Callusin, any time,anywhere. 


WRITE FOR THE ALLEGHENY METAL 
“FABRICATION BLUE SHEET”’ 


Contains a wealth of reliable, certified data 
on the best methods employed in fabrica- 
tion operations on stainless steel—ma- 
chining, forming, welding, finishing, etc. 
Write for your copy—you'll find it highly 
useful and complete. Address Dept. TD-53. 
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For jobs involving pulling, pushing or lifting, 
there’s nothing like the compact simplicity of 
the Bellows Senacon Air Motor with built-in 
valve and valve operating controls. 


These smali, powerful, fast, double-acting, 
reciprocating power units, perform innumerable 
operations faster, safer and better than by hand. 


Unlike conventional air cylinders with their 
expensive piping, separate operating valves, 
separate speed control valves, the Bellows Sena- 
con Air Motor is a complete power unit in itself. 
Cylinder, operating lever, valve and speed con- 
trols are integral. Only one air connection is 
required, and this can be made with flexible hose. 


50% to 600% 
PRODUCTION GAINS 


“Production boosted 400% in cut- 
off operation.’ 
Detroit 


“Production jumped from 350 to 
1200 per hour with one air motor.” 


Grand Rapids 


“Air Motor made possi‘le use of 
girl operator without fatigue. 
New York 


“Two Air Motors used to permit 
continuous operation of miller. No 
time out for loading.” 

Chicago 


“Production increased 600% in 
wood working application.” 
Obio 


Write for Bulletin BM5 
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Your Holo-Krome 
Industrial Distribu- 
tor is ready to serve 
you from his ware- 
house stock. 





HOLO-KROME 


tibro forged 
so! DIPE( PLUGS 








For all types of steam and 
hydraulic applications 
and on motors, refrigera- 
tor units, etc., wherever a 
plug must properly engage 
the tapped hole to prevent 
leakage under all condi- 
tions... 


Holo-Krome Socket Pipe Plugs are pre- 
cision made—jewels of the industry! 
Here are some facts—(1) Chrome nickel 
alloy steel. (2) Scientific heat treatment. 
(3) Truncated threads perfect in lead, 
pitch and form. (4) True Hex shape 
uniformly accurate sockets—no taper. 
(5) Holo-Krome standard of rigid pro- 
duction gauging and checking. (6) In- 
dividual hand inspection! .. . Specify 
Holo-Krome precision Plugs and answer 
your Pipe Plug problems. 
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THE HOLO-KROME 


SCREW CORP HARTFORD 10, CONN., 
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BLUE PRINT FOR NOVEMBER 


r 


chnic 


A TOOLING PROGRAM FOR FORGED 
GLOBE VALVES PART I 
beginning a series on the complete 
tooling of brass valve bodies; from 
forging die master blocks, through 
multiple spindle tools to inspection 
and finishing setups. 


TOOL DESIGN REQUIREMENTS FOR 

BROACHING BRASSES AND BRONZES 
covering broach and broach tooth 
design for working in these metals; 
chip behavior and control; product 
design factors governing successful 
broaching. 


MILLING CUTTER DESIGNS AND 
GRINDS 
describing a program of simplifying 


et ; 
Al ticle ooterterteroeeesese 


the designing and grinding of insert- 
ed-blade cutters to insure continuous 
preduction through cutter interchange- 
ability. 


DEEP DRAWING OF FILTER CASES 
the concluding description of the fin- 
ishing operations on the deep-drawn 
Fram Oil Filter bodies. 


PRECISION PRODUCTION BY 
MAN-AU-TROL SPACING 
a new development by Bullard for 
the precision locating, by hydraulic 
control, of workpieces for drilling, tap- 
ping, boring and reaming operations. 
without intricate jigs and fixtures. 








































KEEP BOTH HANDS ON THE JOB! 








. 
Write direct 
to manufacturer 
for further de- 
tails. 


increase Production with a 
Foot-Power Hydrautic Vise 
Here is a PRECISION VISE built for 
speed, portability and strength. Pressure 
is HYDRAULIC, applied by foot opera- 
tion—no time or energy lost through 
tedious, manual cranking. Ideal for drill 
press, lathe, milling machine, grinding or 
bench jobs —for holding, bending, forming, 


riveting, precision punching and = as- 
sembling. 
1. Constructed of high tensile semi-steel 


castings. 
2. Hardened steel 
wear. 

3. All-steel hydraulically operated foot-con- 
trol unit. 
. Long base 
rigidity. 

. Totally enclesed and shielded ram. 
6. Two models—for 4 or 7 ton jaw pressure. 


jaw plates for enduring 


and extra 


- 


for strong support 


MUNTON MANUFACTURING CO. 


sini 


DRAULIC Apa Sd 53 "and VISES — 
RA AMS FO 


PARK 2, ILLINOIS 


-POWER UNITS — 
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oe THEY GET MAXIMUM TOUGHNESS 


Good tools help any machinist do a better job at lower cost 
s why t h a steady demand for PEERLESS 


Reamers and the many © LE ND Tools © 


f{ equally high quality— 
Twist Drills, Screw Extractors, Arbors, Mandrels, Sockets, 
Oo 


Mills, Counter 
bores, and MO- AX High Speed Ground Tool Bits and ¢ ut-off Blades 


FREE! 

w t ; 

; “4 to Dept Y for your 

Fee, ee Speen cba: 
: 


cuvuame © 
x oe Wihroran J 
ARE READY TO SERVE VOU é 
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CONTRIBUTION TO 
HIGH PRECISION IN 


METAL WORKING! 


No. 3K 


a 

JIG BORER 
i ‘ i 

On the new SIP No. 3K Jig Borer, direct 

readings can be made to 0.00005 inches— 

without using separate instruments! All 

settings are made with built-in measuring 

devices. Table, spindle saddle and cross- 

rail are rigidly mounted to preserve per- 

pendicularity, so that accuracy to 0.0002 

inches can be maintained over the com- 

plete range of operations. 


New large table working surface 20'2 x 15 
inches . . . powerful spindle speeds from 
75 to 2000 R.P.M. .. . six automatic table 
feeds in either direction . . . make the 3k 
Jig Borer capable of rapid machining over 
a wide range. For machining very small 
holes, it can be equipped with a guiding 
arm holding interchangeable bushes and 
carried on a scraped prismatic surface on 
the lower part of the spindle head. When 
equipped with the SIP tilting rotary table, 
any combination of rectangular and polar 
coordinates can be laid out rapidly and 
accurately. 


SIP JIG BORERS 
RANGE OF TABLE SIZES 


Write for full details of the New 3K 
and other SIP Jig Borers in the 
following range of table sizes: 

No. 2C 

No. 3K (illustrated 

No. 4G 

Hydroptic-B 


0. 5G 


HIGH PRECISION MACHINE TOOLS ‘ AND MEASURING INSTRUMENTS 
va CHRYSLER BUILDING 
New York 17, New York 
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@ Thousands of standard KRW Hydraulic Arbor Presses 
LOWER can now be ae equipped for production use by adding 

the new KRW Power Units. These units... either air-oil 
: or motor-driven... are available for 25, 50, 60 and 75-ton 
KRW standard presses. When power equipped, and utiliz- 
ing — inexpensive dies, these standard presses are 
adaptable to a great many bending, forming, stamping and 
straightening operations... relieving heavier and 
more expensive equipment for other work. Either 
yi power unit is easily attached to the press. 
Adding the unit in no wise affects the famous 
KRW two-speed hand pumping feature ... press 
ean still be hand-operated. Study the specifica- 
tion table shown here in terms of your work- 
pressure and motor needs. Give us the serial 
number of your KRW press and electric current 
requirements and we will quote you price and 
quick-delivery date. Put your idle or infrequently 
used KRW hand-operated Arbor Presses to w ork 
where they will pay big dividends ... on your 
production line. 







































THIS IS THE NEW 
THIS IS THE NEW KRW KRW MOTOR-DRIVE 


AIR-OIL DRIVE THar Fits THAT FITS 
STANDARD KRW KRW HAND OPERATED 


HAND OPERATED PRESSES PRESSES 


[/avanaste TONNAGE PRESSURES \ 


25-50-60 TON PRESSES 





AIR PRESSURE 7 aim CYLINDER |] 9 AIR CYLINDER 


ll | acca 
2°Ot [1% Ou | 2° 08 [1% OF 



















100 TO 200 Cylinder | Cylinder || Cylinder | Cylinder 
POUNDS 10 to 22] 14 to 29) 17 to 35| 23 to 47 * SEND FOR NEW 











Tons | Tons |} Tons | Tons 


aie! Milian Wea ne CATALOG... IT WILL 
SAVE YOU MONEY! 


75 TON PRESS 
2 a 











AIR PRESSURE 9 ath: cuinber K. R. WILSON, 215 Main St.. Buffalo 3, N. Y. 
100 TO 200 2° Oil Cylinder | 1%" Oil Cylinder Please send me complete information on 18 
POUNDS | 25 to 51 Tons | 33 to 68 Tons C) KRW Air-Oil Power Units i 
10 KRW Motor-Drive Power Units 






KRW Motor Drive develops up to Full Capacity Serial number of our KRW Press is 


of any KRW Hand-Operated Press. 














Voltage Cycle Phase 


eee E Firm _ { 
‘ iddress 
es B City and Zone State 
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TOOLS for PRECISION PRODUCTION 


CAIERSAL Preciscon TOOL HOLDER 


Handles any and all lathe operations. Also for planer, shaper and 
special equipment. 


NEW EFFICIENCY FEATURES 


@ Does the work of 10 different toolholders— at a fraction of the 
cost. 

®@ Locking Device has greater rigidity and positive locking. Can 
be locked in either right or left hand position. 

® New Cam Design provides for increased rigidity of the tool bit. 
Retaining rings provide for easy removal of Cam 
for cleaning, oiling or replacement. 

® Bit and Holder are always parallel. 

®@ Quick change bit tightening device. (See ‘‘A’’.) 

@ 100% interchangeability of parts. 

© High quality ground square Bit and Square Box 
Wrench furnished with each tool. 

gy Holder Bit 


























3 o. Size Size 
A—Quick Change Bit | 00 36x 4 x5%8 sme aie 
Crick Chnzae on SIZES) © EL SG ES 
Se | © 2 (Eien? awe 
C—Super X Bit. EXTRA LONG BITS and ROUND BORING BARS AND 


D—S | i 
Siecl Body Diy | THREADING TOOLS are available for use in the same toolholder. 
— and Heat 


DRILL JIG BUSHINGS — A5s.A. STANDARD 


LINERS = TYPE HEAD HEADLESS 


RENEWABLE RENEWAREE ERS PRESS FIT PRESS FIT 
SIMPLIFIED ORDERING: Specify drill size, rig D., and length in order 
named. Also bushing number. 

Bushings above 1°34" hole size will be quoted upon request. In ordering special 
bushings, forward blueprint sho wing all dimensions and limit. 

These Drill Jig Bushings are made of high grade tool steel — Rockwell C 62 
to 64 hardness. 

*Special length bushings carried in stock in blank form. SCREWS 


PROMPT DELIVERY 


ACME TOOL COMPANY 


NEW YORK 7, N. Y. 


























e Write for Literature 




















TOOL & DIE JOURNAL 











CONDITIONS 
® Depth of cut—1/4” 
to 3/8” 
(note intermittent cut 
over holes) 
® Feed per revolution 
—1/16” 
® Cutting speed— 
190 feet per minute 
® Grade used—Firthite H 





Firthite sintered carbide 
used on this job of turn- 
ing and facing a cast iron 
spindle carrier achieved: 
greater output with in- 
creased cutting speed .. . 
190 fpm instead of for- 
mer 55 fpm; feed per 
revolution 1/16 inch as 
compared with 1/32 inch. 
A significant Firthite case 
history. 


Col 









STEEL COMPANY 


Offices: McKeesport, Pa., New York Hartford Philadelphia Pittsburgh Cleveland Dayton Detroit Chicago Les Angeles 
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CARBIDE-TIPPED TOOLS 
BRAZED ON HARDENED 


HIGH-SPEED STEEL BODIES 




























SUBLAND REAMERS 
LINE REAMERS 
CENTER DRILLS 
COUNTERBORES 
CORE DRILLS 
END MILLS 
Special Tools To Sone Specifications 


GAIN, Detroit Reamer & Tool Company sets 

the pace in metal cutting tools, with brazed 
carbide tips on hardened high-speed steel bodies, 
so that the total length of the flutes and pilots 
will Rockwell C-62-63. 
It has also been proven in actual practice that 
this type of tool has a higher cutting efficiency 
due to the harder background for the carbide tips 
which produces less “spring-back” under heavy 
cuts for this same reason. Also, the flutes and 
pilots will not “score” or pick up due to the hard- 
ness of the high-speed steel and long wear on the 
pilot. 
All of these outstanding advantages, together 
with longer tool life and reduced production 
costs, are at your disposal with Carbide Tipped 
Cutting Tools, with HIGH-SPEED STEEL 
BODIES. 


* 
MADE TO YOUR While 
SPECIFICATIONS 


Detroit Reamer & Tool Co. 
2830 E. 7-Mile Road Detroit 12, Michigan 











MEMBER OF 
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HOW TO GET 
BETTER SMALL GEARS 


‘O to a specialist when y 

want the best. Whether it’s 
surgery or Small Gears, that 
same principle applies. When 
you come to G.S. with Small 
Gear problems you employ the 
services of highly skilled crafts- 
men an organization of spe 
ctalists who have concentrated 
upon the quantity production 
of better Fractional Horse- 
power Gears exclusively for 
more than 25 years! Here, 
every conceivable facility is 
maintained at peak efficiency 
for doing a better job at low 
cost. G.S. engineers will lend 
you valuable aid if you'll just 
ask for it! Submit your problem 
today or write for the new G.S. 
folder 





ONE COMBINATION 


R and L TURNING TOOL 
Will Do The Work 
Of All These For 
Either Right or Left 
lmkolaom @) el-Yaehilolats 





@ Roller Box Tool 

@ Centering and Facing Tool 
@ Knee Tool 

®@ Pointing Tool 

@ Back Rest 

@ Floating Drill Holder 

@ Balanced Turning Tool 
Fourteen tools are combined 
in one R and L (right and left) 
Combination Turning Tool, 
the only combination right- 
hand and left-hand tool on 
the market. 


You can change an R and L 
Combination Turning Tool 


from right to left or vice versa 


in a matter of only ten seconds. 


RandL TOOL 


1825 Bristol Street 
Philadelphia 40, Pennsylvania 

























Patented in U.S.A. 
and Canada 














YOU WILL APPROVE THESE OUTSTANDING FEATURES 


« Made of extra tough, heat treated alloy steel; uncon- 
ditionally guaranteed not to bend or give way 


e Essential parts ground to extreme accuracy affording 
perfect alignment at any point of adjustment 


¢ Back Rests, or burnishers. have almost diamond hard 
surfaces eliminating metal pick-up and marring of 
work surface 


e Interchangeable Roller Back Rests furnished if desired 


e Precise adjustment on both cutting tool and pressure 
of burnishers 


¢ Tool bits wear longer because they are ground only 
on top side, or end 


¢ Less cross-slide clearance required; saves time and 
often permits working with cross-slide tools while 
turning or drilling 


¢ On turnings, the R and L Combination Tool produces 
highly polished surfaces, true to size, and straight 


e Usable either for roughing or finishing; extra heavy 
cuts possible because thrust is always in direct line 
with Back Rest 


e Longitudinal adjustment permits turning of two 
diameters to any length within tool capacity 


All these and many other features are shown by photo- 
graphs in drawings in descriptive booklet mailed without 
cost or obligation. The booklet illustrates the tool 
set-up for various operations, and indicates speed and 
simplicity of its adaptation to various jobs. Prices and 
full specifications of many availabie sizes are included. 
Write for your copy today. 
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HARDINGE Gh&ex 
for ALL Lathes and Millers 


Since 1890, Hardinge has symbolized accurate, durable, 
and low priced collets for all types and sizes of machines. 
Specify Hardinge collets and you will obtain maximum 
production efficiency in addition to these extra services: 


ONE SOURCE OF SUPPLY 
You can standardize on Hardinge Collets and have a complete se- 
lection for all makes of lathes 


PROMPT DELIVERY FROM STOCK 
Collet stocks are constantly maintained in ten convenient locations 
throughout the United States: West Hartford; New York City; Elmira; 
Rochester; Cleveland; Detroit; Chicago; Minneapolis; Los Angeles; 
and San Francisco. No production hold-ups for Hardinge collets. 


SIMPLIFIED ORDERING 
Purchasing ard Engineering Departments welcome the Hardinge 


Reference List which simplifies ordering because there is a Hardinge 
collet for every make of machine. 





Take advantage of Hardinge complete 
collet facilities. Write today for Bulletin 
41 which includes the special reference 
list and describes and prices Collets for 
all Lathes and Millers. 














HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 
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She Vorlds Finest 
Boring and — Us (illing -Machine 


HIS new model 3-B JIGMIL has automatic power means to position 

the spindle from one location to another accurately to within much 
less than .0001 (one ten-thousandth part of an inch). Thus, extreme 
laboratory accuracy is conveniently available with ordinary skill that 
would normally make such precision very high in cost. This, and many 
other refinements, go further to prove that the JIGMIL idea is a totally 
new. approach to the problems of precision boring at a new low cost. 


DeVLIEG MACHINE COMPANY RSX=QZCSICALER 454 FAIR AVE. focsrores mice: 
JIGMIL 
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et these 39 points* 
this Legan Lathe has 
self-lubricating 
bronze bearings 
































~~ NO. 
LOCATION BEARINGS 


Underneath Drive 8 


Reverse Gear Bracket 2. 


Gear Box 10 
Headstock 7 
Automatic Apron 6 


Carriage Assembly Te 


Turret Assembly yy 
TOTAL << 39 
*All models of Logan 


lathes are similarly pro- 
tected. 


btittdetbetiene § KEEP LOGAN LATHES READY TO RUN, 
BRONZE BEARINGS ADD TO SERVICE LIFE, 
NEED FAR LESS OILING 





The use of self-lubricating bronze bearings in place of plain bearings is typical of 
logan Lathe design. The self-lubricating bearings are of a special bronze that is 
absorbent in texture and impregnated with lubricant. As a shaft revolves in one of 
these bearings, the lubricant is gradually released in a self-controlled flow which keeps 
an even film of oil over contacting surfaces. In this way, even though the lubricant is 
only infrequently renewed, the bearing surfaces are protected. In addition, the 
spindle on every Logan Lathe revolves on precision preloaded ball bearings that 
never need lubrication. This sustained lubrication is another factor in the sustained 
accuracy and long life of Logan Lathes. Get the full story of the advantages offered 
by the complete line of Logan Lathes from your Logan Lathe dealer, or write for a 
catalog. 


SPECIFICATIONS COMMON TO ALL LOGAN LATHES . swing over bed, 1012” . . . bed length, 
43%”. . . size of hole through spindle, 25/32”. spindle nose diameter and threads per inch, 
1¥%,”—8 . . . 12 spindle speeds, 30 to 1450 rpm motor, ¥2 hp, 1750 rpm. . . ball bearing 
spindle mounting . . . drum type reversing motor switch and cord. . precision-ground ways, 2 
V-ways, 2 flat-ways. 

J-2 


LOGAN ENGINEERING CO. CHICAGO 30, ILLINOIS 


OCTOBER, 1946 








PsW Duocone Dies Assure Perfect Alignment and 
Provide a Positive Drive 
























Light... Strong... Compact... P&W Duocone 
Dies are designed and manufactured for use in 
automatic screw machines but will function 
equally as efficiently in semi-automatics, turret 
lathes and drill presses. 

Duocone Dies will lower operating costs by 
giving maximum service in thread-cutting opera- 
tions. When used with their proper Die Holders, 
Duocone Dies assure the operator of proper die 
alignment and provide a positive drive —" double 
action”—which increases production on your 
machines. Reversing Holders for Duocone Dies 
are available for automatics and releasing holders 
for semi-automatics, turret lathes and drill presses. 

P&W Duocone Dies are the result of many 
years of laboratory and practical experiment. Cor- 
rectly designed, scientifically heat-treated, and 
precision made, Duocone Dies are manufactured 


in accordance with the P&W principle—“pro- 





duced under conditions of use”. They comply 


with Pratt & Whitney standards of accuracy. ‘cobuer ee found your 0 ‘en terelahed 

Write for circular on for these dies by your company to be an 
exceptionally satisfactory method of pro- 
ducing good accurate threads on high 
' speed screw machines as well as screw 


your firm letterhead. 
threading machines” 


PRATT & WHITNEY 


Division Niles-Bement-Pond Company 
WEST HARTFORD 1 e CONNECTICUT 
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by tooling your work ona 

tm | —  *¢ 

q ‘Wi, AK b et, y 
with 


Tracer Control 


















TRACER CONTROLLED MILLING I$ 
.. SEMPLE... FAST...ACCURATE 


This illustration shows just one of many applica- 
tions of tracer control as applied to milling. 
Gorton tracer controlled equipment includes Du- 
plicators, Pantographs and Electric Arc Etchers + 
for milling, engraving, etching and many other 
metal removal operatidns. 

Simplicity. of operation, high spindle speeds and 
precision are built-in Gorton characteristics which 
enjoy enthusiastic approval among thousands of 
Gorton users throughout the world. It will pay 
you to investigate Gorton Tracer Control now. 


GORTON PRE-DETERMINES RESULTS for YOU 
Send us complete description with prints of one 
of your jobs. Our Engineering Department will 
send you a production estimate on the same job 









JOB. FACTS 


NAME OF PART—Packaging Machine Cover 
MATERIAL—Cast Iron 

MACHINE—Gorton 9-J Duplicator 
OPERATION—Mill Gasket Groove—10 in lot 
ACTUAL CUTTING TIME—4!/, Minutes each 


CUTTING TOOLS—Gorton End Mill—10 Pieces 
per Sharpening 


GEORGE BART CUBS MACHINE CO. 


TRACER CONTROLLED MILLING 
1210 RACINE STREET . RACINE, WISCONSIN 





tooled on Gorton tracer controlled equipment—- 
no obligation. 
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Cut-away View 
of Motor 


Wherever rotary power can be applied, 
HydrOILic Fluid Motors offer freedom 
from shock-load problems . . . stepless speed 
variation . . . instant speed-up for rapid- 
traverse needs, and many other advantages! 

Their exclusive “floating drive” provides 
constant pressure contact between driving 
and driven elements, without mechanical 
linkages! Sudden starts, stops or reversals 
can’t cause distortion, heedlbua, or back- 
lash. Speed of the motors may be pre-set 
at any rate within capacity, and may be 
altered as desired while the 
motor is in operation. 

For rapid traverse needs, 
a plunger interlocked with 


HIGH efficiency at LOW cost in 


Foil titbte tor dozens of needs.. 








DENISO 





the speed-control permits instant, tempo- 
rary acceleration from any pre-set speed to 
full-speed, for any deseed interval. 

The motors are fully self-starting and 
may be stopped, started or reversed at any 
time without affecting their speed setting 
or the speed-up control. The motor is com- 
pletely self-lubricating, and normal slippage 
circulates oil through the gear-box. 

HydrOILic Fluid Motors are available in 
3 and 5 h.p. sizes, with or without speed- 
control and gear-head. Gear ratios—1:3, 

3:1, 1:1.5, 1.5:1. Write for 
», details! The Denison En- 

ineering Co., 1197 Dublin 
Rd., Columbus 16, Ohio. 
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fanid IGEAR CUTTERS 


out Hobs are used for cutting various types of gears, such as 
" spur, spiral, worm, and involute gears, and spline shofts, 
and for a number of similar applications, where large 
quantities are to be produced. Single type Gear Cutters are 
used for small quantity short run jobs where the expense 
of hobs are not warranted. 
NATIONAL makes a complete line of gear cutters and hobs, 
for every application. All ore of the same high standard 
that has made NATIONAL tools the National choice. 


Dw 


TWIST DRILL AND TOOL COMPANY 


ROCHESTER. MICH., U.S.A. 








© Write Today 
telling what metal you cast 
and we will send complete 


LESTER-PHOENIX data 








DIECASTINGS 
THERE’S A SZoz IN YOUR PLANT 
FOR A Lester- Phoencx MACHINE 


® Every manufacturer and diecaster who knows LESTER equipment 
will find a spot for the new LESTER-PHOENIX machine. 


® They know that LESTER-PHOENIX diecastings are smooth, 
dense, low in porosity .. . that LESTER-PHOENIX sets new produc- 
tion records and lowers production cost. 

® Partial list of “firsts’’ on the new LESTER-PHOENIX diecasting 
machines: One-piece, cast alloy steel frame... Largest and strongest 
die-height adjusting screw ... Faster die opening and closing... 
Four metal-to-metal columns keep die closed .. . Independent 
control of both injection speed and injection pressure . . . Highest 
final pressure until casting chills .. . Positively supported platens 
eliminate flash — and make better castings for you. 


LESTER-PHOENIX, INC. 


2025 Church Ave., Cleveland 13, Ohio 


" DIE CASTING MACHINES 


Copyright, Lester-Phoenix, Inc. 
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at SUPER 
CAST IRON 


Good news for production men! You can get quick 
delivery from stock of Super Carbide Tipped Milling 
Cutters designed especially for cutting cast iron 
Available in all standard sizes, these cutters incor- 
porate up-to-the-minute design improvements that 
cut costs, speed production and improve finishes. 
For the extra toughness and efficiency of carbide 
tipped mills plus the advantages of Super Tool 
engineering and design combined with surprisingly 
low prices specify SUPER Carbide Tipped 
Milling Cutters . and see the difference! 


Carbide Tipped Tests 


71650 Heover Rd., Detroit 13, Mich. 4105 San Fernando Rd., Glendale 4, Cal. 


OCTOBER, 1916 





GEMCO SHAPERS 





Appreciovle savings 9 floor-to- 
floor time can be effected. per 
work piece. with these tied: 
and-prove odvantoge® of 
GEMCO Shope! 


WIDE RANGE OF FEEDS. Selection of 18 
feeds Moy be made while ram is in mo- 
tion. Feed-adivsting lever is self-locking. 


Each speed quickly ob- 
cessible shift levers. 


8 RAM SPEEDS. 
tained by readily oC 


and lorge 
reater con- 
increasing 





S CENTRALIZED 
assure 9 
1, thereby 


pricATION. Fully o¥- 
sly furnished 


Patented “Lubri- 
rication foilure. 


ACCESSORIES. Power 
Power Ropid Traverse, Con- 
ni Index fa ‘s 
ulti-Pu 
rpose SHA 
PERS 


Down feed, 
Extended Heod, 


cove Attachment, 
Table. 
7. Universal type of GEMCO 


TIME-SAVING 


Centers, Auxiliory 


Sha 
fe as shown here, is ideal for 
ie work, or where angu 






ENG 
INE 7 
cin yy pete ni ——/ are required. It 
ARE clusive “Lubrigard” Saf ice, 
increases the precision i — 
ife. 


5 A LOU 
iS 16 
M WRITE 
RS OF PRECISION MA IN GC-12D 
CHINERY Si 
NCE 1917 



















CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St., Dept. TD, Chicago 7, Il. 
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UPS PRODUCTION 500% 


ELIMINATES 7 OPERATORS 





DFACTURERS 

D 5: MAN : 

ogg a ’ GAUGE TRY “es 
speciat MACH 


This special machine, designed and 
built especially for a local company 
does things the time-saving way! 


To make tails for incendiary bombs 
was extremely costly in labor, until 
Barth engineering worked out a faster, 
more efficient machine. 

Former assembly methods called for 
single operations. The tail assembly 
cups were blanked and formed from 
sheet stock, dropped in a tub, sorted, 
placed into the tube ends, finally 
formed on another machine... in 
all, too costly in labor. 


Now—the Barth-designed and built 
machine at left makes a complete 
assembly the quick-and-easy way. 
Cups are blanked, formed, pushed 
into the tube, crimped, blown by air 
from the arbor complete in one auto- 
matic operation. 


While this unique machine was de- 
signed and built exclusively for this 
operation—the same Barth engineer- 
ing skill and precision production 
facilities are as near as your telephone 
or letterbox. For complex machine 
problems or high precision production, 
the Barth organization offer you com- 
plete tooling, die, special machinery 
and designing service of outstanding 
quality. 


P STAMPING & MACHINE WORKS, INC. 4 
DENISON AT 34TH STREET + CLEVELAND 9, IO 
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FOR YOUR PUNCH PRESS WI 


oie 


ESE DICKERMAN FEEDS 


The Dickerman Hitch Feed 
1. Feeds from any position on any 
style die. 
2. Saves time on both long and 
short runs. 

3. Offers positive feed control, 
adjustable from 0” to its limit. 
Made in two sizes, 2” and 4” Feeds 
Send for booklet 
The Dickerman Die Feed 
1. Handles coiled stock up to 

3%" thick, widths up to 4”. 

. Adjustable from 0” to its maxi- 
mum feed length in increments 
of .001”. 

. Fasten three screws — and it's 
mounted on your die set. 

Write for booklet 


These accurate, automatic feeds re- 


LOE NE ETB, 


quire no connection with the power 
shaft of your punch press. They save 


oh 


MOMENTA “WR 


labor time and material waste, both 
for day-in-and-day-out production 
and on short runs. 












Eliminctes all set-up time. mana 
May be used on any make of milling Write for 


machine or horizontal boring mill. Complete Information 


Plug it into the nearest light socket 
and it's ready to go. 


» 
» 
v 


« ST. LOUIS 8, MISSOURI 
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A plant inspection at your fingertips 





Are you acquainted with Star's facilities? from your blueprint or sample and carry 
Star offers you a handsomely prepared 46- your job throug! tooling to final assembly. 
page booklet describing completely the expe- Use the coupon below to assure prompt 
rience, craftsmanship, and facilities that mailing of YOUR COPY of Star's “Plant Fa- 
have led many of America’s leading manufac- cilities’, or better still, write Star specifically 
turers to tool at Star—tomorrow’s products. about your tooling or production problem. 

Star is completely equipped with the most 
modern machine tools to build your dies. STAR MACHINE & TOOL CO. 
jigs, fixtures, gages and special machinery ’ 
to produce your products better, faster, 9320 Woodland Ave « Cleveland 4, Ohio 


more economically. 


» me . le 2? 

In addition to outstanding custom tool and - Phone: GArisld 2060 i 
die work, Star maintains unusual production Detroit Office: 651 Book Tower 
facilities operated independently of their : 5 
tool and die shop. Star is equipped to start Custom Tool and Die Makers 


ADMIT ONE... TO INSPECT FACILITIES AT STAR 


Please send your brochure “‘Star Plant Facilities” to 





Clip and mail te Star Machine & Tool Company, 9320 Woedland Avenue, Cleveland 4, Ohio 








Speeds Layout, 
Inspection 


Layout and inspection work 
has been speeded up through 
the application of Webber 
Heavy Duty Gage Blocks. The 
patented clamps and holding 
fixtures can function as a tem- 
porary snap gage, inside and 
outside caliper and precision 
scriber. No longer is it neces- 
sary to wait for special purpose 
gages in tooling and set up. 


REPLACE DOUBT 


WITH Corytaeonce 


The uncertainties arising from a questionable 
reading or feel of micrometer or caliper can 
affect not only precision but peace of mind, 
too. Make Webber Gage Block inspection a 
compulsory procedure on all critical measure- 
ment. Encourage accuracy by making them 
easily accessible. 


































N As “ 
Angle Accuracy webver Angle Gage Blocks Cotbler for WeGE Webber Carblox wear 


provide a brand new approach to angle measure- s gages are specifically designed to permit frequent use 
ment. Accuracy rarely obtainable in traditional shop : of master gage blocks without exposing them to exces- 
methods is now possible. Simple and compound sive wear. The hard carbide surface of carblox with- 
angles can be measured quickly. Accuracy in degrees, : stands daily use for many months with virtually little 
minutes and seconds are assured as the proof is con- Ce wear. Prices begin at $21.50 for a set of two with case. 
tained within the blocks themselves. Na 


ST . as Write for details, Webber Gage Co., 12903 Triskett Rd., Cleveland 11,0. 
WEBBER MAKES PRECISION ‘ 
GAGE BLOCKS EXCLUSIVELY 


% Gage Block Sets in Steps of 00005” 
* Individual Special Size Blocks. 
*% Heavy Duty Gage Blocks. 


% Angle Gage Blocks in Steps of one second. ig 
* Carblox oes Wear 0 : aly i by a 


ot. 
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SAVE TIME 4 WAYS WITH ONE TOOL 






HEAVY DUTY 
MODEL 4 


THE HEINRICH 


HANDNIB 















INSIDE NIBBLING ” 
@ The Heinrich “Handnib” enables tool makers to speed up cutting of templates, 
trial blanks, experimental pieces, etc., into any irregular shape. Saves hours of 
slow, hand work. Double crank construction makes the Heavy Duty Model 4 
“Handnib” the easiest hand-operated nibbling-shearing tool on the market. 
The frame is cast steel, and all wearing parts are hardened and ground for life- 
time service. Nibbles inside and outside and shears flat stock up to 3/16”. Cuts 
round stock up to 3/8”. Inside nibbling depth of cut, 4” from any edge. May 
be clamped in a bench vise or mounted on a bench. Write for descriptive folder 
with full information on this and other Heinrich “Handnib” models. 


* * * FOUR OTHER HEINRICH TIME SAVERS ke x x 


Model 1 « For Shearing Model 2 « For Outside Model 3 « Same as Model 5 « An_ inside 
only. Capacity up to Ye” Nibbling and Shearing Model 4, but capacity and outside _nibbler, 
flat stock. of flat stock up to Ye”. up to Ye" flat stock. sheor, rod cutter, punch, 














NATIONAL MACHINE TOOL COMPANY 
MANUFACTURERS OF “GRIP-MASTER,” THE WORLD'S FASTEST VISE 


DEPARTMENT 136-K . RACINE, WISCONSIN 
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Who really knows 


Your experience tells you this For instance, the speed of the grinder, 
ote is a tough one to answer. tolerance limits, or production schedules 
Cay You've seenwhatcorrectbond are but a few of many factors to be 
<a selection means in faster, considered. Yet, neglecting one...even 
better grinding at less cost. You know partially...will upset the calculated per- 


the importance of the right bond in formance of the wheel you choose 
terms of maximum cut with minimum 


pressure and lowest wheel loss. To help you make the best choice of 
You have probably seen one of your wheels, CARBORUNDUM has organ- 
own shop experts worried with what ized a system of checks and balances. 
seemed a logical choice. For, there’s It offers you a practical service. ..service 
plenty of room for error in evaluating easy to use...service depended on by 
the many variable factors involved. many successful concerns. 
















ae RUBBER BOND 


eeaanenete al 


SHELLAC BOND 


A good rule for van grinding... CALL 


“hy at 
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what bond is hest? 





RESINOID BOND 


CARBORUNDUM salesmen and our 
distributor's representatives are your con- 
tact with this service. They are familiar 
with your needs. They are informed on 
latest abrasive developments. Supporting 
them in the field are our Abrasive En- 
gineers...qualified to solve tough grind- 
ing problems. And here, in the modern 
laboratories of CARBORUNDUM, are 
scientists and technicians probing grind- 
ing practices in the light of abrasive 
development. As a result, they usually 


VITRIFIED BOND 


come up with the most direct solution 
to difficult grinding problems. 

There is no better way to find out what 
bond is really best, or what wheel to 
use, than to depend on this organized 
service. It is a smooth working combi- 
nation of knowledge and experience. 
Call in CARBORUNDUM. There is no 
surer means of making certain you are 
getting the best. The Carborundum 
Company, Niagara Falls, New York. 


In CARBORUNDUM 


TRADE 





MARK 





BONDED ABRASIVES 


WHEELS 
Silicon Carbide 
Aluminum Oxide 
Diamond 
Cylinder Hones 
‘Sticks, Stones & Rubs 
Specialties 


COATED ABRASIVES 


ABRASIVE GRAINS 
AND COMPOUNDS 


Paper, Cloth and 


Combination for: 


Sheets, Rolls, Discs 


Polishing 
Lapping 
Pressure Blasting 


Finishing 


“Carborundum” is a registered trademark which indicates manufacture by The Carborundum Company 




























PRODUCTO 


HAND | 
TAPPERS 


The one machine needed 
in every tool, die and | 
machine shop. Will save } 
its cost many times over. 
Designed for toolroom 
work -to close limits. Built 
to withstand hard shop 
use. Quickly adjustable 

| to position taps at any 

place on table. Now 
made in 3 sizes... 2 bench types, capacities 14” 
and %” taps; and Universal Pedestal type, ca- 
pacity 1” taps. Once in your shop, you will never 
be without it. Write for descriptive bulletin. 





THE PRODUCTO MACHINE CO. 


990 Housatonic Ave., Bridgeport 1, Conn. © Bridgeport 4-94381 








PRODUCTO SERVICE IS ALWAYS AT THE PHONE ON YOUR DESK 





NEW YORK 12, CLEVELAND 14, 


197 Lafayette St. 5345 St. Clair Ave. 
Worth 4-7484 Express 1133 
DETROIT ll, INDIANAPOLIS 2, LOS ANGELES 21, 
3017 Medbury 635 Fulton St. 2168 E. Olympic Blvd. 
Plaza 3101 Lincoln 5385 Trinity 7827 
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gun 
BEND 


Precision Lathes 


SOUTH BEND 





RUGGED 


aAccURATE 

DEPENDABLE 

The rugge constructio of South Bend 

Precisi thes is bes demo trated bY 
orit f all South 





SINCE 1906 


sour 
H BEND 22, IND 
. IANA 





Our constant endeavor to deliver CALL ‘‘DETROIT’’ 


a better product is the basis of our DETROIT. . TR 2-5150 
. . . INDIANAPOLIS Li 3884 
ever-increasing volume of business. MEAPOUS . al ae 


We invite your inquiries regarding DAYTON . . ; HE 3042 
. TOLEDO . . . GA 5706 

all-steel and semi-steel standard ae. | lt SE 2090 
; : : : PORTLAND, Ore. . AT 1466 

and special die sets; dowel pins, <AushANCHCO aa ae 
cap screws, die springs and other BUFFALO. . PA'9206 
: PHILADELPHIA VIC 4084 
accessories. ROCK ISLAND, III RI743 


DETROIT DIE SET CORPORATION 


2895 W. GRAND BLVD. « DETROIT 2, MICH. 
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Size and Finish Holes 


with Precision in Steel, 
























Cast lron, Bronze, Copper, 


Aluminum, Plastics, 


Ceramics, Glass wth the oe 


ov can finish almost any kind of metal 
ys= lead or babbitt to within .0001” 
with the Sunnen Precision Honing Machine. In 
addition, you can produce any commercial 
finish required to meet your specifications. In 
hardened steel, finishes can be held to .00005" 
on a production basis. Comparable finishes can be pro- 
duced in other materials, when necessary. 


+ Re ree 


These finishes can be produced in a wide range of 













sizes, too—from .125” to 2.625” in diameter. $ = C 
j « S PS Whe , 
. ss . . F e e 
This type of precision workmanship means longer life i & th ne Machine 
ge e . 
for parts, fewer rejects and greater interchangeability j bd hones t — 
Pi UPted r 
of closely mated parts. f lies gs ces, 
> raft y 
a8 . : ‘ . ; —— Gui aly 
The Sunnen Precision Honing Machine is quickly and i penser Valve tap. 
4 » in ‘ h Fr Rin hol, 
easily set up—easy to operate—requires no jigs or fix- Noned 4 — 
y Pp y Pp q iig inch fing, © Micro. 


tures—is low in cost and economical to use. ide? 2 Bearing 


‘ 
s A 
: : j ¢ sm ver 
A Sunnen engineer will be pleased to tell you how ; * oy tiene Part. > 
A ai necessa, h finish 


Sunnen honing can be used to your advantage, in your j 


plant. Call him in—or write direct for free illustrated bulle- x eronze Valve. Th 

. ‘ : | un, * The 

tin. If you have sample parts, send them—with specifi- j WE / honing ;rethod of 
- 


: : Used 
cations—to the Sunnen Honing Laboratory for a test run. } oe ® high Nong 
and S€curacy, 


SUNNEN PRODUCTS CO., 7947 Monchester Ave., St. Louis 17, Mo Grea Hydraulic Ty, 
a °o- 


Canadian Factory: Chatham, Ontario Valve Contre, 
honeg me 
€ckage, 









ne 
eliminate 
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GENESEE 


GENESEE 


GENESEE 


GENESEE 
GENESEE 
GENESee 
GENESEE 
Co a i 
GENESEE 
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ApsustaBLe HOLLOW MILLS 


el 


Other Genesee tools 
that will increase pro- 


duction. 
o 


Inserted Blade 
FACING AND 
COUNTERBORING 
TOOLS 
* 

SPECIAL PRODUCTION 
TOOLS 
















There is a Genesee for every hollow milling job. 
Available in 16 styles. Standard sizes from 0 to 
2”, with straight or Morse taper shanks carried in 
stock... 


e Each size tool has Ye range. from the solid and adjusting 
e Blades quickly ground in a rings are lapped for extreme 


simple fixture. accuracy. 


e All tools manufactured of e Furnished with high speed 
heat-treated alloy steel. steel, cast-alloy, or Tungsten 
e Adjusting threads are ground Carbide tipped blades. 


Let our Engineering Department solve your Production Tool problems. 













Est 1908 


R x. 
OcHeEster 4%: 


ADJUSTABLE HOLLOW MILLS © FACING AND 
COUNTERBORING TOOLS © SPECIAL PRODUCTION TOOLS 
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Screen Out Rejects With AXELSON GAGES 


For thirty years, the Axelson Manufacturing Company has demonstrated, to an exacting trade, 
its ability to produce precision Gages. Today, Axelson offers a wide line of Standard Gages as 
well as facilities to manufacture any Gages for specialized requirements. All these gages are 
manufactured in the most modern and scientific manner with temperature controlled condi 
tions so that even the atmosphere cannot minutely affect the gage in the making. For any gage 
requirements call on Axelson where quality-first standards bring you as close to perfection as 
is humanly and mechanically possible in this all-important requirement 


AXELSON MANUFACTURING CO. 


6160 So. Boyle Ave. (P.O. Box 98, Vernon Sta ) Los Angeles 11, Colifornio, U.S.A 


XELSON GAGES 

















@ Here are two ring gages, one 

shown dip-protected to insure 
perfect condition when deliv- 
ered. The other picture shows 
protective coating portly re- 
moved, the gage bright and 
shining underneath. 
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COUNTERBORE SETS 


A Size 
For Every 
Purpose 









































ContinentAL Interchange- 
able Counterbores are now 
available in a choice of three 
sets, each providing a wide 
variety of useful, dependable 
tools. In complete yet compact 
form, you will find a selection 
designed to fill the needs of 
the large or small toolroom. 
Set No. 1 (illustrated), for the 
small shop, includes cutters 
up to 1446” diameter, with two 
holders. Whichever set you 
choose, you will get fine, 
precision-made cutting tools. 






Naat? 


3 Tue indestructible 
drive and rigid, yet 
esimple, construction 
pot the Continental in- 
Coun- » 

‘terbore assure long >, 
“dependable service. i 


~ CONTINENTAL 100! 
Division of Ex-Cell-O Corpora 
DETROIT Eats _MICHIG: 










ee 


CUTTING TOOLS 
—— os and 


Breeches 
Broach Pullers” 
Broaching 
« Fixtures 


‘on Deis 


Cocntachores 
and Countersinks 


CTW Drive 
Holders 


Counterbores 
{Tool Room Sets) 


Counterbore 
Pilots 
Inserted Blade 
Cutters 


Carbide Tipped 
Cutters 


Form Relieved 
Cutters 


Milling Cutters 
Thread Milling 
Cutters 
End Mills 
Side Mills 
High Speed Steel 
Reamers 
Carbide Tipped 
Reamers 
Shell Reamers 

= Inverted 
Spotfacers 
High Speed Steel 
Toot Bits 
Corbide Tipped 
Tool Bits 
Circular Form 
s 
Cut-off Tools 
Flat Form Tools 


Dovetail 
Form Tools 
46- 


44 
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You'll get peak production 


AT A PROFIT— with the Wlona-Wlatic* 


Fully automatic cycle—or fully manual 
—or any combination. Between-centers 
work as fast as carbide tools and modern 
metals can take it—spindle speeds up to 
1000, 2000, 3000 and even 5000 RPM. 


That's the kind of work you can do on the 
Mona-Matic. You'll get floor-to-floor time 
you d ordinarily think of only in connection 
with specialized, one-purpose machines—and 
at the corresponding low machining costs 
usually restricted to mass production 
methods. 

Yet, with the Mona-Matic, you'll have an 
almost universally adaptable machine. The 
front carriage is built with power feed and 
rapid traverse return; the independent, elec- 
trically controlled rear slide may be added 
as a separate unit. 
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* MONA-MATIC—Add this new 
name to your metal-turning diction- 
ary—You'll be hearing a lot of it 
wherever rising production costs are 
a factor. The Mona-Matic is Mon- 
arch’s answer to this problem in the 
field of between-centers work. Get 
full details now—from your nearest 
Monarch representative cor write 
us direct. 


The Monarch Machine Tool Co. 
Sidney, Ohio 











































—Bunell Announces 


PLANT CHECK-UP SERVICE 


e 
IMMEDIATELY EFFECTIVE, The Bunell Machine and 


Tool Co. offers a new Outside-Plant-Engineering Service for 
industry. This is in addition to its tool, die and special machine 
engineering, designing and building services at its plant, and is 
on the same charge basis as these regular services. 


THE COMPANY WILL ANALYZE and review equipment 
and processes in individual plants, to determine solution to 
problems. Trained observers—Bunell technicians who are ex- 
perienced in “how-to-do-it” techniques—make the necessary 
check of procedures and machines. 


THE IMPORTANCE OF THIS Bunell plant service is ap- 
parent. There is a direct analogy between the periodic physical 
check-up of the individual to determine the state of his health 
and the seasonable factory check-up to determine the status of 
operations and methods. 


It is not a substitute for the services offered by management 
engineering firms. It is used by both industry and management 
consultants. 


IT IS AN INSURANCE SERVICE to safeguard against 
expensive mistakes—to get rid of unnecessary complexities in 
the manufacturing operation. It’s a readily available service of 
simplification——a “man Friday” service of expert help. 

Whether the program wanted is complete or only a departmental 
survey, it is relatively inexpensive—a test of every probability 
for profitable improvement. Ask about it. 


THE BUNELL MACHINE & TOOL COMPANY 


1601 EAST 23rd STREET - CHerry 0343 - CLEVELAND 14, OHIO 


| 
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SHELDON 


COON 


Now Available! 


Coming off the new production 
lines in Chicago, the SHELDON- 
built SHELDON-Vernon Precision 
Machine Tools* are now available 
at the same moderate prices that 
made them first in the moderate 
priced field. Built in the new, 
modern SHELDON plant, 
which is equipped with 
every advanced machine 
tool building facility, they 
are better than ever—even 
more accurate, more rug- 
ged and better finished. 
Lighter and smaller and 
less costly than machine 
tools of equal accuracy, 
they provide a faster, more 
convenient and economi- 
cal means of doing all but 
the heaviest operations. 











































































Write for Bulletin on: 
*x SHELDON-Vernon Horizontal 
Milling Machine 
* SHELDON-Vernon Vertical Mill- 
ing Machine and Jig Borer 
* SHELDON-Vernon 12” Shaper 





See the new SHELDON Machine 

tools at Space No. A183 National 

Metal Congress, Atlantic City, 
November 18 to 22. 


Ada 








Builders of Good Lathes Since 1919 


| 


*OODSS 


SHELDON MACHINE CO., INC. 
4236 N. Knox Ave., Chicago 41, U.S.A. 
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Visitors to the “Greenfield” plants are amazed at the laboratory 
techniques that are now a part of modern threading tool and gage 
manufacture. Surrounded by every device for the measuring and test- 
ing of precision tools, “Greenfield” metalurgical scientists and techni- 
cians keep tabs on “Greenfield” products every step of the way from 
the raw stock to the finished product. 


In these metallurgical “clinics,” they check the chemical composi- 
tion, the microstructure, the hardness, the toughness, and the wear 


resistance. Because of such vigilance, users of “Greenfield” tools get 
more for their money in threading tool performance. 


GREENFIELD "°. cn dle conporaATION 


GREENFIELD, MASSACHUSETTS 
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SHOWS ALL... 
TELLS ALL 


NEW JKS INDUSTRIAL DIAMOND TOOL CATALOG 


With pictures, diagrams, figures and tacts, the new 
JKS Industrial Diamond Tool Catalog is off the press 
and ready to show you how to get maximum results 
from diamond tools ... why they are piling up savings 
in time and money for so many types of industry today. 

This 64-page plastic bound catalog offers you inter- 
esting and helpful information on diamonds them- 
selves and all types of JKS industrial djamond tools. 
Twenty pages are devoted to JKS Standard Tools, 
adaptable to 73 different makes of machines . . . listed 
by the equipment manufacturers’ name. Send for your 
free copy of this useful catalog on your company 
letterhead today. 


J K. SMITé SONS. 


157 CHAMBERS ST., NEW YORK 7, N. Y. 
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SOCKET HEAD CAP SCREWS 


In tooling jigs and fixtures “ALLENS” are the universal screws, 
either for powerful clamp set-ups or fine, precise adjustments. Their 
strength of head and accuracy of thread are achieved by Allen pressure 
processes that eliminate weaknesses caused by cutting the stock. 


The above view was taken in the toolroom of Douglas Aircraft Company, Santa 
Monica, Calif. In small tooling jigs like the one above and equally in the heaviest 
welding fixtures, “Allens” have the clamping-power to depend on! Threads are accurate 
to a high Class 3 fit, for a maximum of frictional holding-power in the tapped hole. 
Internally engaging hexagon keys are obviously the handiest of wrenches for this work. 
Ask your local Allen Distributor for samples or demonstration. 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD .* ALLEN yr CONNECTICUT, U.S. A. 














Photograph courtesy Black & Decker Mfg. Co. 





MERE needa 
ARMOURGLAD FIBRE COMBINATION DISC! 


Armour Abrasives Help You Do Your Jobs Better 


For better, faster finishing you'll need 
the fastest tools and the best abrasives 
possible. 


In any operation . . . in cutting welds 


. in removing burrs . . . in leveling 
metal surfaces... there are specialized 





ARMOURCLADFY 


Y D 
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ARMOUR ABRASIVES designed to 
do a better job at less cost. The faster, 
sharper, cooler-cutting Armourclad 
Fibre Combination Disc is only one of 
Armoutr'’s complete line of better metal- 
working abrasives. 

It will pay you to call on Armour’s 
experienced technicians. They will glad- 
ly help you choose the abrasives and 
methods which do your jobs best. 


ARMOUR S2eegéce WORKS 


DIVISION OF ARMOUR AND COMPANY 


1355 West 31st Street + Chicago 9, Illinois 


HEAT TREAT 


SMALL PARTS 


































ESSENTIAL FOR TOOL AND DIE SHOPS 


You save time and money heat treating small 
tools and dies in a Cooley Electric Furnace. 
Uniform temperatures are maintained through- 
out the furnace chamber to assure even heating 
of parts. The heating elements are em- 
bedded in refractory materials, protecting 
against atmospheric attack. They are 
easily replaceable. 


ECONOMICAL TO OPERATE 


To hold 1600° F. in the MH-3 furnace re- 
quires less than 2 kw. At power rate of 2c 
per kw.-hr., operating cost is under 4c per 
hour. The MH-4 furnace requires less than 
2.5 kw. or under 5c per hour at the same 
rate. Cooley Furnaces are easily installed— 
ready for immediate service by connecting 
power lines to two terminals. Quiet in 
operation—no fumes or odors 
lating necessary 
any convenient place in the shop. 





no venti- 
they can be located at 





1—Hardening, drawing and temper- 
ing small batches in large furnaces is 
uneconomical. 

2—Small parts can be normalized 
and annealed quickly and easily. 
3—Convenient for pre-heating prior 





More Profitable Reasons for Using Cooley Furnaces 


to high-speed hardening. 
4—Always available to handle emer- 
gency repair work without delay. 
5—Use as a pilot furnace to pre- 
determine techniques for production 
heat treating. 








TWO NEW OPTIONAL 


1. Vertical Lift Door — Counter 
weighted for ease of operation—con- 
serves heat where door need not be 
fully opened to enter or remove 
work. Supplied in place of standard 
hinged hearth door at $20.00 addi- 
tional to regular furnace prices 
shown below. 


AVAILABLE IN TWO SIZES 


FEATURES AVAILABLE 


2. Heavy Gauge Steel Stand — 
For ease of installation and opera- 
tion—locates furnace at most con- 
venient operating height and pro- 
vides additional working and storage 
space. Add $35.00 to regular furnace 
prices shown below. 


NO SALESMEN 
WILL CALL 












Type 











MH-3 
MH-4 








Chamber Amps Amps 
Capacity 115 V| Watts | 230 V 
8”’W 6”"H 14”L 29.6 | 3400] 14.8 
10’W 6”H 18”L 4800 | 20.9 











“Includes Hearth Plate 


- Ask for free infor- 
Price mation and order- 
PERE ing instructions so 
$146.00% you can make your 
$222.50*| own decision and 
determine your 













MAX. SAFE TEMPERATURE 
1750° F.; Intermittent operation, 1850 
AUTOMATIC CONTROL—Indicating Controlling Pyrom- 
eter—Thermo-couple and lead wire—approximately $150.00. 


COOLEY ELECTRIC MANUFACTURING CORP. 


32 South Shelby Street 


INDIANAPOLIS MACHINERY EXPORT CORP 
Export Manager, 44 Whitehall Street, New York, New York 





- Continuous operation, 
F. 


own requirements. 
Write for Bulletin 
No. 50 ioday—no 
obligation. 





Indianapolis 7, Indiana 
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with minimum effort for the operator. Electrical con- 
atic 
Through Autom a cutting stroke dueto alternate action of the two rams. 
machines and tools for metal finishing. Whatever 
Surface Broaching This is part of American's complete broaching service 


trols and conti s cutting operation also contribute to 

r on American Engineered by American as the answer to many mass 
Clamping production problems, the Duplex Ram Broaching 
your forming or finishing job, let American engineers 

—machines, tools and engineering. Ask for complete 


« 

Faster loading means higher production — 

and you can get both with American Vertical Hydraulic 

Duplex Ram Broaching Machines. Uniform hydraulic 

clamping of parts makes loading fast and uniform, 

maximum output at minimum unit cost. Every stroke is 

l Ram Machine is only one of a complete line of American 
recommend the right equipment for top efficiency. 

M chine details today! 


















Right: Broaching joint 
face on differential bear- 
ing cap with standard 
American SBD-42-10 Ver- 
tical Hydraulic Duplex 
Ram Surface Broaching 
Machine. Left fixture is 
in broaching position; 
right fixture is in “out” 
position for loading. Cycle 
is continuous. Operator 
loads one side while the 
other is broaching. Below: 
the finished part, after 
broaching. Production @& 
may be as high as 10 sec- 
onds per finished piece. 










b v4 
‘emer 
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BROACH AND 
MACHINE CO. 


ANN ARBOR, MICHIGAN 
e 
BROACHING MACHINES 
PRESSES 
BROACHING TOOLS 
SPECIAL MACHINERY 








$10 
gs N m 
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Postwar Products Use 


FOR LINEAR MOTIONS 


et 
















ae? 
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@ Reduce Wear @ Reduce Lubrication 
5 ®@ Reduce Friction @ Reduce Maintenance 
; of ® Reduce Power © Reduce Cost of drive mo- 
i 4 Consumption tors, gears, linkages, etc. 


The use of ball bearings for rotating parts is unquestionably profitable — a 
time tested fact! The economies and many other advantages of anti-friction 
bearings can now be obtained for linear motions. 


Free rolling unlimited travel BALL BUSHINGS cannot cock or bind and 
will maintain almost frictionless precision alignment. Perhaps the size, weight 
and cost of your entire mechanism can be substantially reduced by application 
of BALL BUSHINGS. 











Investigate their advantages to you! 


: Write for |i 
sizes, engineering literature 


Containing st 
data and the Twenty Advantages g standard 


Of BALL BUSHINGS. 


THOMSON INDUSTRIES, INC. 


Dept. D, 29-05 REVIEW AVENUE ¢ LONG ISLAND CITY 1 e NEW YORK 
FRICTION Cc @saTts MONEY 
OCC (Terre DON'T SLADE VE 










TOOL & DIE JOURNAL 











AMMCO 


7” SHAPER 


--A precision machine 
meets postwar needs for accuracy, speed and economy 


If your production costs are going up, and your psofit margin is getting 
less and less (and whose isn’t)—consider what the Ammco 7” Shaper can 
do for you. 

The accuracy of work turned out on an Ammco 7” Shaper assures pre- 
cision production unsurpassed by larger machines selling for hundreds 
of dollars more than the Ammco,.. In addition to low initial cost, you 
also effect big savings in time and expense on set-up operations... You 
save on electrical power consumption... 
You save on floor space—all without sac- 
rificing quality or accuracy. . 

Available for bench installation, or as 
a portable unit . . .Write today for speci- 
fications and prices. 




















2100 COMMONWEALTH AVENUE 
NORTH CHICAGO, ILLINOIS 












SPRINGFIELD PRECISION LATHE 
Out in front! 






@ Headstock . . . twelve speeds... only 
half of the easy-shifting spur gears 
mesh at one time. 

Motors . 


.. V-Belt or silent chain drive. 
Bed .. 


. permanently true — made of high 


test alloy to resist warp or marring under 
== No. severe service. 


aA Apron . . . extra heavy — operates on Ball 
S&S and Bronze bearings throughout. 

az i whe Taper attachment . . . hair-trigger adjust- 
& ment. 


= 


= 


Compound rest... sturdy, firm. 


Tailstock . . . all bearings and bed ways 
oiled from one well. 


From headstock to tailstock—the 
SPRINGFIELD Lathe is out in front! 


THE SPRINGFIELD MACHINE TOOL C0. 





SPRINGFIELD © Co Uae 
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STEP UP PRODUCTION 5002 


With Meyers Carbide Tipped 
Formed Tools 


On actual production runs, 
Meyers generated Carbide 
Tipped Tools have boosted pro- 
duction more than 500%. 

This amazing increase was due 
to use of special Meyers equip- 
ment designed and engineered 
by our Engineering Department. 
Increased costs force you to get 


W. F. MEYERS COMPANY, 
STREET 


1016 FOURTEENTH 





the most out of your machine 
tools— Meyers generated carbide 
tipped form tools will give you 
more pieces per hour—more 
pieces between grinds—and a 
much smoother finish. Let us help 
you improve your production 
and cut your costs. Send us your 
prints for quotation. 


INC. « 
BEDFORD, 








1946 


ESTABLISHED 1888 
INDIANA 





Save lime. Gawe labor 


WITH LEMPCO 
PRESSUREMATIC 
PRESSES 


Lempco Pressurematic Presses 











will pay for themselves many 
times in your shop. They can be 
used for press fitting, assem- 
bling, bending, straightening or 
die tryouts. Pressurematic 
Presses are made in Electric 
and Hydraulic models. Pick the 


one that fits your needs and 


place your order today. 


LEMPCO ELECTRIC PRESS 


Speed ... power... economy... make the 
Lempco Electric Press the outstanding ma- 
chine ofits kind. Available in 20, 40 and 60 
ton models. Foot controls free operator’s 
hands for any operation. Builds up from zero 
to 60 tons in just 4 seconds. Automatic Pres- 
sure Control available for this press. Pre- 
vents excessive pressure which might dam- 
age work. And it also permits press to be 
used for production runs. 


LEMPCO HYDRAULIC PRESS 


Two pumping speeds .. . adjustable work 
head on 60-ton model for easy centering 
over work ...long ram travel ...and other 
fine features make the Lempco Hydraulic 
Press the most efficient hand-operated press 
on the market. Made in 40 and 60 ton models. 





Write for free book 

ot y pone pare 9 when 
. and where Lempco 

? ? ge \ y, [ + Pr i? Pressurematic Press- 
el eV os Sy z es can be used to 


your greatest ad- 
vantage. 


5713 DUNHAM ROAD 
BEDFORD, OHIO 
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A New Heavy Duty 
PLONMGE FR — 
Cla 














Designed for locating and indexing, or comparable oper- 
ations, of relatively heavy work. Can be switched from 
“Push” to “Pull” action in a few seconds. Plunger rod 
tapped to receive standard %"-16 bolt. Overall length, 
(in “Push” position) 6%”. Weight 1% lbs. Rust-resist- 
ant finish. De-Sta-Co clamps are the simplest means 
for securing work in jigs and fixtures through produc- 
tion and assembly. 





This and other models described in detail in new 


De-Sta-Co Clamp Catalog No. 45. Send for copy. 


DETROIT STAMPING CO. 
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Faster Cutting . . . 
Toughest Jobs . . . with 


PATENT PENDING HARDNESS IDENTIFICATION —> \ 20° 
| _ 12% COBALT SOLID H. S. S. BIT 
SS ; 4 


CUSHION 


42" COPPER SHIM BRAZED TO BOTTOM OF BIT 


12% COBALT HIGH SPEED 
CUSHIONED BITS 


Can be used on the toughest jump cuts without chipping or breaking. 
Cuts difficult work faster than any other High Speed Steel bit, 
especially when shaping or planing tough alloys. 


LOWER PRODUCTION COSTS 


Actual shop runs, comparing cutting time of 12% Cobalt Cushioned 
Bits with 18-4-1 H.S.S. bits, resulted in a 70° saving in time on one 
job and 57% on another. 











Machining costs can be reduced about 20% on work where H.S:S. 
is indicated. These bits pay for themselves. 


OTHER FEATURES 


Can be reground ... The Cushion saves tool breakage . . . Cushion 
prevents damage to tool holder . .. Easier for operators to use... 
Each bit stamped with its Rockwell “C” hardness. 


If you desire more detailed technical data drop us a line. 
Sold through jobber distributors. Write for sizes and prices. 


GENERAL TOOL & DIE CO. 


555 Prospect St. East Orange, N. J. 
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® Light, Compact 

®@Easily Moved About 

@ One-Man Operated 

® Wide Range in Applica- 
tion 

®@ Saves Production Time 


in handling dies and heavy 
fixtures; stacking barrels, 
boxes, ete.; loading and 
unloading trucks 


Speetfications 

Type—D 

Capacity—500 Ibs. 

Overall height—72” 

Platform lift—54” above floor 
level, lowers to within 5” of 
floor 

Baseframe—24” wide x 33” long 

Platform—24” x 24”, steel plate 

Entire frame of machine of struc- 
tural steel, electrically arc 
welded throughout 

Basewheels—4” diameter, iron 
wheels 

Crank up and down hoist unit 

Two swivel casters and two sta- 
tionary wheels with push bar 
furnished 

Painted olive green finish 

Weight—250 Ibs. (approx.) 


Heavier capacities up to 5,000 lbs. 
also available. Write for details. 


Prompt Delivery . . . Price $157.50. Full freight allowed 


Foot Operated Floor Lock—$10.00 extra 


ECONOMY ENGINEERING CO., 2659 W. Van Buren St., Chicago 12, Illinois 
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Baeiing and internal thread- 
ing are simplified through use 
of Bokum Tools. Their unique 
design and finish-lapped cut- 
ting surfaces assure high qual- 
ity of workmanship. The helical 
relief maintains constant clear- 
ance angles entire life of tool, 
undisturbed by resharpening, 
which is confined to one face. 
Down-time is reduced. 





You're overlooking the opportunity for increased production and 
higher efficiency if you are not acquainted with Bokum Boring 
and Internal Threading Tools. 


ee Giy ' Ge wee oy Ham ote 


14775 WILDEMERE AVE. + DETROIT 21, MICH. 


SINGLE POINT BORING TOOLS—INTERNAL THREADING, BOTTOMING AND FACING TOOLS—CARBIDE TIPPED TOOLS 
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Produces three distinct lines of Burrs to meet all filing requirements 
1. Hand Cut Files—2. Ground Cutters—3. Carbide Cutters. 


Rotary Files exclusive for 25 years. 


M. A. FORD MFG. CO., INC. 


739 W. First Street Davenport, Iowa, U.S.A. 
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Grade No. 6 rod is used on al! 
areas that are shown darkened. 








The old way cost $4,300. Formerly these 
two sets of dies for making truck wheels 
were fabricated of special steels. They 
produced only 15,000 blanks. 

The new way costs $1,800. By making 
these dies of carbon steels and hard- 
facing working surfaces with HAYNES 
STELLITE rods a saving of $2,500 is 
realized ininitial costs. In addition, these 


YNE 


TRADE-MARK 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 





Hard-Facing saves *2,500 
on these Truck Wheel Dies 


...and they last 3 times as long 





General Offices and Works, Kokomo, Indiana 
Chicago—Cleveland—Detroit—Houston—Los Angeles— 













Shearing Forming Die 


Die 1 
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AL Forming Punch 


The darkened areas show where the HAYNES 
STELLITE rod deposits are made. Grade No. 6 
rod is used at all points except on the punch. 
On the punch No. 12 rod is used. 











Pierced Part 





hard-faced dies turn out 50,000 pieces. 

Hard-facing with HAYNES STELLITE 
rods is an economical way of increasing 
life in tools, dies, and many other metal 
parts subjected to extreme wear and 
abrasion. You can get more information 
about hard-facing and how to do it by 
writing for the booklet ‘‘Hard-Facing 
With HAYNES STELLITE Products.”’ 


New York—San Francisco—Tulsa 





The registered trade-marks “Haynes” and “Stellite”’ 
distinguish products of Haynes Stellite Company. 











You can do a great many things to—and with 
—Masonite* Die Stock. The above operations 
are everyday occurrences to foremen and su- 
perintendents who have become acquainted 
with the amazing versatility of this light- 
weight semi-plastic material. They produce 
quantities of dies, jigs, fixtures and other tools 
—faster, and for less! Many novelties and other 
items are also being produced from Die Stock. 

The ease with which Die Stock will sub- 
mit to processing by high-speed equipment 
in metal or woodworking shop makes it a 
favorite wherever sheetmetals are fabricated 





Masonite a trade-m € € t S.P f 
at CORp, 
A MASONITE CORPORATION, Dept 
Ma ° Please se > , 
= a ease send me illustrative 
a a Die Stock 
= y » = 
Ee DIE STOCK Name 
4- 7 ae mah ee nx 
“6 AOR TOOLING ° Firm and Title 
%,/ ‘é | \ \\ 
"Cron $v ° Address 
Product of . 
City 


the State of Mississippi 


with MASONITE Le Stock! 





—especially copper, brass and aluminum. Its 
aid to the aircraft industry during the war 
was beyond measure. Today, in addition to 
speeding preparations for straight produc- 
tion runs, it is used by many industries for 
experimental tooling, mock ups and experi- 
mental models. 
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THE HENRY G. THOMPSON & SON CO. 


Pela BLA Saw Specialists Exclusively for Over 65 Years 
nace SAenEe | NEW HAVEN 5, CONNECTICUT, U. S. A. 


PROFILE AN 


TOOL & DIE JOURNAL 











Specify ATLANTIC 


BAND/SAW BLADES 











CONTOUR CUTTING 
= 


TLANTIC SAWS meet all of ATLANTIC'’S special alloy steel in- 








your requirements for a superior sures longer wear and easier welding. 
blade on complicated die and fixture ATLANTIC’S one temper saw for 
radius cutting. ATLANTIC special- all metals reduces stock you have to 
izes in accurate milled and precision carry. Cut to length and welded, 
set teeth, hardened to exact temper. ready for use. Packed in strong At- 
lantic box. Write for new Atlantic 

Catalog. 


Atlantic Saw Mfg. Co. 


INCORPORATED 





Atlantic's strong, practical box, plainly Exclusively Manufacturers of Band Saw Blades 
marked on sides and top. Remains in 
good condition until entire coil is used. 160 Brewery St., New Haven, Conn. 
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THE NEW ENLARGED THIRD 
N Ow Keady EDITION OF GORDON B. THAYER’S 


PLASTICS 


The Established Authority on The Design, 
Construction and Use of Plastics Molds 


Now in its third edition, Plastics Molds, 
the widely known, widely used “original 
plastics mold book’’—the established author- 
ity on the subject—is again available. Greatly 
augmented—272 pages—over twice as large 
as the second edition—Plastics Molds con- 
tains over’ 200 illustrations, including many 
workable drawings, tables and charts. Up 
to the minute, with latest techniques and 
“know-how”’, Plastics Molds is a thoroughly 
practical, usable book for the shop man, 
student or apprentice alike. 


Completely Revised 
Twice the Text of 2nd Edition 
There are new sections on ‘Estimating 
Plastics Molds’, ‘‘Hard Chromium Plating 
for the Plastics Industry”’, ‘‘Plastic Tooling”’, 
“Materials for Plastics Molds” and an en- 
larged ‘‘Nomenclature of Plastics Molding’’. 
This last, much quoted section, is especially 
helpful to the student and apprentice. 
Indexed in detail, with ample cross ref- 
erences and profusely illustrated, Plastics 
Molds is convenient and easy to use. Then 
too, its beautifully printed, attractively and 
substantially bound in cloth and more than 
twice its previous size. More than ever, 
Plastics Molds is ‘‘The Most Authoritative 
and Complete Book In Its Field’. 


Practical—Understandable 


All text, tables and other material are 
revised to bring the book abreast of the fast 
moving developments in the industry. In 
greater detail than ever before, the new third 
edition completely discusses ‘‘Methods of 
Mold Sinking’, ‘Finishing Methods and 
Equipment”, procedure techniques of the 
rotary head method of milling mold cavities, 
the Gorton Duplicator, the Monarch Shape- 
master and lead screw variating mechanisms, 
the Turchan duplicating attachment, and 
many more. 


HUEBNER PUBLICATIONS 


Gentlemen: 


2460 FAIRMOUNT BLVD. .- 


MOLDS 


No other book concerned with the design, 
construction and use of plastics molds is so 
complete, so up-to-date, so authoritatively 
written, so completely workable and under- 
standable as Gordon B. Thayer’s Third 
Edition of Plastics Molds. 

Hundreds of orders have been placed during 
past months when the 2nd edition was out 
of print. Now, the third edition of Plastics 
Molds is ready—your order today will assure 
you prompt delivery of your copy. Fill in 
and mail the order form below, at once. 


Publication $ 5.00 Per Copy 


Price —— Postpaid 


Special discounts will be allowed on group orders 
of 10 or more copies from industry organizations. 


Use the order blank below 





‘ Wp 

Wy or your own purchase form <«&K 

22 CHAPTERS—OVER 200 ILLUSTRATIONS 

|. INTRODUCTION: DEFINITION, REQUIRE- 
M . TYPES, FAC 

2. SUGGESTIONS ON DESIGN PROCEDURE 

3. PRACTICAL POINTS IN MOLD DESIGN AND 
CONSTRUCTION 

4. MATERIALS FOR PLASTICS MOLDS 

5. TYPES OF MOLDS FOR COMPRESSION 
MOLDING 

6. THE DESIGN OF A SIMPLE COMPRESSION 
TYPE MOLD 

7. THE DESIGN OF A SPLIT CAVITY COM- 
PRESSION TYPE MOLD 

8. THE DESIGN OF A SIDE-OPENING COM- 
PRESSION MOLD 

9. DESIGN OF A TRANSFER TYPE MOLD 

10. THE DESIGN OF A SIMPLE INJECTION 
TYPE MOLD 

11. THE DESIGN OF A STRIPPER-PLATE IN- 
JECTION MOLD 

$2. at Seen OF A LOOSE-BAR INJECTION 

13. AN INJECTION MOLD FOR A PLASTICS 
LENS—by Carl H. Whitlock 

14. LOADING THE INJECTION MOLD 

15. EJECTOR SYSTEMS FOR INJECTION MOLDS 

16. sole BUILDING METHODS AND EQUIP 

17. METHODS OF MOLD SINKING 

18. FINISHING METHODS AND EQUIPMENT 

19. MOLDING SCREW THREADS IN PLASTICS 

20. HARD CHROMIUM PLATING FOR THE PLAS- 
TICS INDUSTRY 

21. PLASTICS TOOLING 

22. ESTIMATING PLASTICS MOLDS 








CLEVELAND 6, OHIO 


Please send me........ copy (ies) of Gordons B. Thayer’s new third edition of PLAS- 


TICS MOLDS at $5.00 per copy, postpaid. 


Remittance is enclosed [| Purchase order is enclosed [] Will be forwarded 1 
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Address for mailing “Plastics Molds” ....... 































Cvervaiing for SURFACE GRINDING 








PRECISION SURFACE 
GRINDERS (HYDRAULIC) 
2 MODELS 


LONG LASTING, ALL- 
PURPOSE GRINDING 
WHEELS 


LIFETIME PRECISION, 
ADJUSTABLE FORM 
DRESSERS AND 
DRESSING DIAMONDS 


ELECTRO - MAGNETIC 
CHUCKS AND 
SELECTRON CONTROLS 


COOLANT SYSTEMS 
FOR WET GRINDING 


DUST COLLECTORS 
FOR DRY GRINDING 


SOLUBLE CUTTING OILS 








ALL-PURPOSE 
GRINDING 
WHEELS 


PRECISION 
SURFACE 
GRINDER 






Whether it's a fine Bcision surface grinder or any of the accessories 
for surface grinders, Ull are available at DoALL. No need to get these 
from various individual sources when it’s so easy to have a DoALL 
factory-trained engineer check your complete surface grinding re- 
quirements. @ It's a real revelation to see a DoALL Grinder at work 
—the last word in producing superfine surface finishes plus high 
precision in flatness, parallelism and size. @ DoALL Selectrons 
quickly demagnetize electromagnetic chucks—permitting fast removal 
of work: no waste of time; no scratching of work. DoALL Coolant 
ahd Dust Collecting Systems for wet or dry grinding are designed for | 
long, trouble-free service. Send for Surface Grinder circular today. 
















Damaged punch 
saved by Welding 





EUREKA electrodes make huge savings possible 


The costly hot-work tool-steel punch illustrated 


above was reclaimed by repairing with Eureka Hot 
Work Tool Steel Welding Electrodes! Welding costs 
only a small fraction of the replacement cost of this 
unit which was back into operation with only a mini- 
mum delay. Eureka’s complete line of Tool and Die 
Welding Electrodes will save many man _ hours, 


conserve material and minimize production delays. 


Write for fully illustrated catalog 


PIONEERS IN TOOL AND DIE WELDING ELECTRODES 
223 LEIB STREET © FITZROY 3715 © DETROIT 7, MICHIGAN 
TOOL & DIE JOURNAL 











OCTOSER. 1916 











ONLY TH 
GIVES YOU ALL 


Here’s What The THOMAS 
Metal Master Will Do For You 


DISINTEGRATION 
@) ARC WELDING 
SOLDERING 
QBRAZING x 
QOETCHING 
© pRILL PULLING 

© DEMAGNETIZING 








NO TOOL SALVAGE ROOM IS 
COMPLETE WITHOUT A THOMAS 


The famous THOMAS Metal Disintegrator that 
has saved so many thousands of dollars in tool 
salvage departments is now more than just a 
disintegrator. NOW, IT GIVES YOU 8 METAL 
WORKING OPERATIONS IN ONE MACHINE! 
«ee@ complete salvage department in itself as 
well as an efficient production unit. Now, 


(OOTY INT 


MACHINE COMPANY 


CLINTON, MICHIGAN 





OT? 
E NEW /fomas 


8 IN |] MACHINE 





* Illustrated 





more than ever, you will find that a THOMAS 
will save money, time and materials for you 

. . now, more than ever, a THOMAS is a 
necessity in your tool die rooms, salvage 
department, and on your production line. No 
other machine will do as much for you for so 
small an investment as a THOMAS. 


MAKE RESERVATIONS NOW 
FOR A DEMONSTRATION 





CLINTON MACHINE COMPANY, Clinton, Mich. 
Sure! We want to see what THOMAS’ 8 Metal Work- 
ing Operations can do for us in our own plant 

Send literature () 
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A Sensational New Abrasive 
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a, - +» The most important abrasive development in over 
‘| 45 years—since NORTON introduced the original electric- 
furnace-made aluminum oxide abrasive (ALUNDUM*) / 


32 Atunoum* is an entirely new type 


of electrically fused aluminum oxide abrasive. 


It’s radically different in shape 
and in appearance. 


It's made differently by a Norton 
invented and patented process. 


Each super-cutting grain is a 
single crystal—individually pro- 
duced in the electric furnace— 
not crushed to size. 


It’s the first and only abrasive 
with a sharp, nubbly surface for 
@ super cutting action. 


It’s the only abrasive which com- 
bines a strong grain structure 
with a cool cutting action. 


STOCK WHEELS AVAILABLE NOW FOR SURFACE, TOOL AND 
INTERNAL GRINDING — OTHER TYPES SOON 


Write for additional information or, better still, call im your 
Norton abrasive engineer or Norton distributor. 


NORTON COMPANY e¢ WORCESTER 6, MASS. 


Distributors in All Principal Cities 
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This multi-station, multi-spindle 
rotary indexing automatic ma- 
chine is a typical example of 
Sommer and Adams Productioneering. It is designed to bore, ream, counterbore, chamfer, tap 
and face a number of holes in small motor blocks, pump parts or machine components. 








On the machine itself, any sequence of operations up to eight stations can be set up, each 
operating head having its own electric motor and hydraulic system, electronically synchronized 
with the rest, and with the indexing mechanism. These heads operate vertically. Further opera- 
tions at desired angles may be added at any or all of the stations, with separate column- 
mounted heads having the same type of independent mechanism, which can be synchronized 
to the machine cycle. (Inset shows close-up of vertical and angle operations at the same 
station.) ... Your problem may be different—but if it can be solved mechanically, Sommer and 
Adams can build machines to do it. 


T SOMMER» ADAMS tomar 


me 
Cae bull EQUIPMENT FOR MANY PURPOSES 


SUBSIDIARY OF THE FEDERAL MACHINE AND WELDER COMPANY 
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THE MICROMETER 


YOU HAVE BEEN’ 
WAITING FOR 


THE 


EDERA 
INDICATING MICROMETER 


..-Has Many Advantages 
Over Usual Type Micrometers 















This new Federal Indicating Micrometer combines the precision of 
the Dial Indicator for uniformity of contact pressure and for use 
as a comparator, with the accuracy of the micrometer thread for 


measuring. 


You do not need the skill of a toolmaker to operate it accurately 





The Dial Indicator insures uniform contact pressure. 
USED AS A MICROMETER — spindle is brought 

into contoct until Indicator reads “O”. It takes the place of a complete set of “go and no-go” gages, be- 
cause you can set it to the required size, clamp it in that position, 
and gage your batch of workpieces. 

Anvil is retractable. Both contacts are Tungsten Carbide tipped 
It is light, easy to handle, and much easier to read. 


Write for descriptive folder to — 





Color ¢- 
FEDERAL PRODUCTS /| + "Dt Asta 
For ie ‘dicate, Fe No 
USED AS A GAGE — push button retracts onvil CORPORATION ~ Posi») ond tras 
EA SAR IM 1144 EDDY ST., PROVIDENCE 1, R. 1. ” reqven, 
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quality control 











In our contacts with those whe are leaders in evolving successful 
ways and means of reducing the theories of Quality Control to 
work-a-day manufacturing processes, we have, at the same time, 
been exposed to certain unprogressives who have been inclined 
to speak disdainfully and with upturned nose. 

They have (unsuccessfully) attempted to justify their stand 
by saying that Quality Control is simply a fancy pants, glamorized 
version of Inspection, which always has been with us and is an 
old story. And, furthermore, that trying to project the good old 
standby GO and NOT GO gage into the realm of the occult and that 
enveloping it with a sweet scented aura of statistical mumbo-jumbo 
is but gilding the lily; or, much, much worse, provides an ep- 
portunity for the professorial boys of the academic world to crash 
the gates of industry. 

If one knew no more about Quality Control than the type of 
opposition it has met, that, alone, would be ample justification for 
diligent exploration of the field. 

Tool & Die Journal prides itself in having its feet firmly en the 
ground and in being able to recognize progress where progress 
is being made. 

We know that the use of statistical methods in the control of 
the quality of manufactured products has resulted in substantial 
savings in labor and materials (two increasingly expensive in- 
gredients) in many establishments. 

We know, too, that Quality Control and Inspection are mutually 
dependent, and that they may be shaped to fit each manufacturer’s 
requirements. The nature of the product, the competition, the 
customer’s needs, and the selling price of the product, are all 
guideposts toward the determination and installation of a Quality 
Control and Inspection program. 

Spokesmen for some of the largest plants in the country advise 
us of their recognition, also, of the essentiality of Quality Control 
in such terms as: “* * * we are in the midst of our primary experi- 
ment with this system * * *”, “* * * the methods are so new to us 
that our plans are changing almost daily”, “We have had a fair 
amount of experience in applying Quality Control techniques to 
- - - manufacture * * *”, “* * * we here, at the - - - are still in 
the embryonic stage * * *”, “Here at - - -, we are in the process 
of formulating our plans for a Quality Control program”, “The 
main interest of our division in this type of control is from the 
standpoint of acceptance inspection of raw materials”, “* * * and 
have, at the present time, a fairly good example of Quality Control 
being used in the manufacture of production tools * 

As these and other plans and experiments jell, and. through 
processes of elimination and the survival of the fittest are re- 
duced to practical shop procedures, Tool & Die Journal readers 
are assured of being kept abreast of developments in Quality 
Control by authoritative articles “tailor-made” (by Quality Control 
of editorial matter) to their all-important field; i.e., that of pro- 
ducing the tools that produce the goods. 


ELA i Comb Eat 


editor 


















HYDRODYNAMIC **fluid punch” 


































EDITOR’S NOTE: Here in pictures, drawings and captions is condensed the story 
of a new method of working metal that is no less than revolutionary. It’s another 
one of those **why didn’t I think of that”? propositions. As developed and patented 
by L. V. and S. A. Whistler of Buffalo, New York, the forming and embossing of 
shallow sweeps and shapes and the drawing of cores and tapered sections is accom- 
plished in one operation and without use of a metal punch! Hardened aluminum 
alloys have been drawn into finished stampings without heat treating and re-striking. 
To date, stock up to 3%" has been worked, wrinkle-free and without fracture, but 
the limit in material thickness that can be embossed or drawn by the Whistler 
Hydrodynamic process has not yet been determined. It has been proved by practical 
commercial usage and, as covered by United States and Canadian patents, is now 
being licensed for use by metal fabricators. E. W. P. 


FIGURE I. The Hydrodynamic process is applicable to 
deep draws that involve gathering metal into the die 
as well as to shallow forming where the metal blank 
is held rigidly and only portions of its area are 
stretched, or Hydrodynamically punched, into confor- 
mation to the die cavities. Drawing I represents a hy- 
draulic press job setup of the latter type. On the bed 
(3) is located an auxiliary bed (5) incorporating a high 
pressure water intake (4). The die (7) is secured to 
the crown (9) of the press. Additional details are the 
air vents (6), Meehanite wear plate (8) and the me- 
chanical knock-out (10). 





FIGURE II. The metal sheet to be embossed is placed 
on the auxiliary bed (5) and is raised into contact with 
the underside of the die (7) by means of the hydraulic 
cylinder and ram (1) and (2), and great pressure is 
built up sufficient to effect a water-tight seal between 
the successive contacting surfaces of the auxiliary bed 
(5), the work II, and the periphery of the underside 
of the die (7). Water under high pressure is introduced 
through the intake (4). As the water pressure is built 
up to several thousand psi, its only relief or flow is 
to stretch the metal and force it into the die cavities. 
The whole procedure is just as simple as its descrip- 
tion. This particular job, illustration II, was made in 
prcduction from .050” Armco enameling iron and .031” 
18-8 stainless steel, both from the same die. As the 
work comes from the press, it can be laid on a flat 
surface without showing any appreciable twist or warp. 
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workpiece as it comes from the press, the 
die or upper member of the “Hydrodynamic 
pair.” and the lower member or fluid con- 
tainer. The details of the tool construction 
and operation for this job are as follows: 





FIGURE V. The fluid container (1) may be 
round, square or rectangular, whichever is 
best suited to the shape of the stamping. A 
pressure pad (12) is located in a recess in 
the fluid container and rests on a group of 
springs (2) which apply sufficient aggregate 
pressure against the material being worked 
to prevent it from wrinkling as it is drawn 
to shape. The blanked workpiece (4) is placed 
on the face of the pressure pad (12) and is 
properly located by spring pin gages (9). 
Closing the press brings together the surfaces 
of the die (10) and fluid container (1). This 
FIGURE Ill. The Hydrodynamic embossment' contact, metal to metal and without use of 
of the flying horse symbol is approximately gaskets, is maintained under great hydraulic 
four feet wide and three feet high. Such work pressure and effects a water-tight seal (8) 
must have great eye appeal and is often 
finished in a high gloss enamel. Because 
of the large areas involved any blemishes 
due to faults in the process would be glar- 
ingly apparent, but the work comes from the 
Hydrodynamic die without wrinkles and with 
flat edges, showing that the metal has be- 
haved as intended. 











FIGURE IV. This relatively deep formed part 
of a heat exchanger is an example of the 
Hydrodynamic process applied to a job re- 
quiring that the metal be free to flow or be 
carried into the die cavity by the “fluid 
punch.” The paradox of being able to do 
this and at the same time maintain the neces- 
sary water-tight seal when the press is closed 
is one of the outstanding innovations of 
the Whistler patents. In IV are shown the 
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between the outer areas of the die and fluid 
Note that now the press is closed 
although the hydraulic 


container. 
and that, ram _ is 
exerting great pressure against the meeting 
faces of the die and fluid container, the work- 
Piece itself (4), resting on the pressure pad, 
is only subject to the compression (due to 
closing the press) of the group of springs 
under the pressure pad (12). Next, water at 
high pressure (regulated according to the 
material being worked) is injected through 
the line (3) and orifice (11) in the fluid con- 
tainer, and it fills the space surrounding 
the pressure pad and edges of the flat work- 
piece (4), fills the spring cavities (2) and 
flows to the underside of the work via the 
opening (7) in the pressure pad. Thus the 
water pressure or “fluid punch” is applied 
to the work over the greater areas first, but 


diminishing to smaller areas or diameters as 
the metal is drawn to the desired shape (5). 
free from twist or warp. The success of this 
type of Hydrodynamic drawing is due to the 
combination of three factors, i.e., the great. 
but independent press ram pressure creating 
the water seal (8); the restraining of the blank 
through mechanical pressure only by means 
of the pressure pad and its springs so that 
the metal can gather into the die: and finally 
and most important, the fact that the mechanical 
pressures, while not great enough to prevent 
the metal from flowing into the die, is never- 
theless sufficient to prevent any seepage of 
water around the edge of the blank and 
between the work and die. The vent (6) 
provides for entrapped air. By conventional 
mechanical means, two to three operations 
would be necessary to produce this part. 


FIGURE VI. To draw, by all mechanical 
means, this 21” x 6” cone, in one operation. 
would fracture the stamping due to the ini- 
tial impact of the punch point. The job 
would be practically impossible with metal 
punches in less than three or four operations. 


(CONTINUED ON PAGE 102) 
TOOL & DIE JOURNAL 















Quality Control Tools: 





Surface Finish 


Measurement Instrumentation* 


* * * * * * * * * * 
* Mr. Broadston’s paper em- * 
bodies the experiences and 
+ resultant premises of one ra 


who has, of necessity, made 
x application of all the rami- k 
fications of surface quality 
control since its inception. 


* He establishes the value of * 
the end result, and surveys 

* the several ways and means * 
by which the reader can profit 

7 by today’s techniques. We * 
are confident that our read- 

+ ers, manufacturers of instru- Ps 
mentation, users and pros- 
pective users of these quality 

* control tools, one and all, * 
will find Mr. Broadston’s 

* timely and thought-provok- * 
ing presentation of great 

. practical value. Ed. * 


x 2 & & &§ & & & F € 


My purpose is to bring you a message 
that will make you want to know more 
about the possibilities of using surface 
finish measurement in your own labora- 
tories and manufacturing plants as a 
quality control tool. I am not an au- 
thority on surface finish measurement 
instrumentation but have merely had oc- 
casion to use and study it in my work. 
The real authorities are to be found 
among the technical and sales personnel 
of our leading surface finish measure- 
ment instrument makers who are always 
glad to tell you more about their instru- 
ments. 





Before I 
more technical aspects of this vital and 
important subject I must introduce two 
of my convictions. 

My first conviction is that great op- 
portunities now exist for the future im- 


become involved with the 


provement of surface finish measure- 
ment instrumentation since none of the 
existing instruments is completely satis- 
factory. 

My second conviction is that even 
greater opportunities exist for those 
who increase the utilization of existing 
instruments in controlling the surface 
quality of products whose performance 
depends upon proper surface finish. 

Surface quality control today lags far 
behind existing instrumentation prima- 
rily because there are so many men now 
in industry who do not realize that this 
instrumentation is no longer a labora- 
tory curiosity but has grown up to the 
point where it can offer real and tan- 





by James A. Broadston 
Chief Engineer 
Surface Checking Gage Co. 
Armament Design Engineer, 
North American Aviation, Inc. 








gible help in all machine shops, instru- 

ment laboratories or wherever any ma- 

chine work is done. 
Many of you will 


probably say to 


*4 condensation of an address scheduled for the First National INSTRUMENTATION FOR 
TOMORROW Exhibit and Conference of The INSTRUMENT SOCIETY OF AMERICA, 


at Pittsburgh, Pa. 
OCTOBER, 1946 














Fig. 1. 


face Analyzer set up for checking surface finish 


Brush Development Company’s Sur- 


quality of wrist pin. At the left is the Cali- 
brating Amplifier Unit. On the surface plate 
is the column carrying the Analyzer Head 
which is made up of the Drive Unit, Pickup 
Arm and Tracer Point. As the Tracer Point 
traverses the sample, the roughness of the path 
it encounters is permanently charted by the 
Direct Inking Oscillograph, the unit at the right. 


yourselves that you only make a few 
special precision parts; that you do not 
have any real production to speak of; 
that all of your men are specialists and 
that you never have any trouble with 
surface finish anyway, so why bother. I 
am here to help you to realize that you 
are wrong. To help you realize that 
there is a place in your shop for a pro- 
gram of surface quality control whether 
your shop has but one lathe or consists 
of a whole factory full of them. Such a 
program will include not only proper in- 
strumentation but also a practical sys- 
tem of machine finish designation for all 
drawings of machined parts. 

What particular instrumentation you 
need will depend largely upon the type 
of work you do. I hope that in this 
brief paper I shall be able to give you 
some ideas that will assist you in mak- 
ing the proper selection. 

Those convictions of mine offer a chal- 
lenge to both the users of such instru- 
mentation as well as to the designers of 
such instrumentation. They constitute 
a double challenge to all who are willing 
to take an interest in the future. 

As Mr. Kettering has so aptly said: 
“I am interested in the future because 
I am going to spend the rest of my life 
there.” 

Unless we make an effort today to im- 
prove the conditions of the past the fu- 
ture will not be any better. It is what 


82 


we do today, tomorrow and the next 
day that counts. 

Let’s go back into the past a few 
years and build a perspective view of 
the manufacturing industry’s habit of 
progress so that we can see how surface 
finish instrumentation and its proper 
utilization fit into the scheme of things. 

There are many men now in industry 
who can remember the days when every 
first-class machinist was his own inspec- 
tor and assembler. Those were days be- 
fore mass production and interchange- 
able manufacture. The machinist could 
do the whole job from the roughly pen- 
cilled sketch to the finished machine. At 
that time he had probably never heard 
of “tolerances” but he knew how to 
make shrink fits, drive fits, sliding fits 
and running fits. He knew which parts 
had to fit together and which were the 
mating surfaces of each. He took spe- 
cial care to make his journals and shafts 
smooth. He was an accomplished crafts- 
man who had spent many years both as 
an apprentice and as a journeyman ma- 
chinist in learning his trade. He nat- 
urally took pride in his work. He knew 
his success or failure on the job was de- 
pendent upon how well his machines 
worked. Their quality was judged by 
their performance and appearance. 

In some industries, where mass pro- 
duction and interchangeable manufac- 
ture have made it necessary, dimension- 
al limits have had to be imposed so that 
mating parts could be assembled easily 
and accurately and so that spare parts 


Fig. 2. A set of cylindrical surface finish 


specimens, produced by the Norton Company, 
to serve as standards for ground surfaces. 
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that would fit could be supplied to dis- 
tant customers. Now there are literally 
thousands of different types of instru- 
ments and gages for controlling the di- 
mensional tolerances of these parts as 
well as the composition and _ physical 
properties of the materials from which 
they are fabricated. 

One of the chief reasons that many 
men still consider surface finish meas- 
urement in the class of laboratory tech- 
nical hocus-pocus is because most of the 
articles on the subject have been written 
by research men who were searching for 
better ways to measure surface finish. 
They have dealt primarily with the tech- 
nical details of investigations they have 
made. Most of these hold little interest 
to the practical man. I have yet to find 
a worthwhile article that truly reflects 
the practical man’s viewpoint so that 
others with similar ideas and problems 
will see the value of.a properly planned 
program of surface quality control. 

Usually these engineers or technicians 
have described instrumentation that at 
the outset appeared beyond the reach or 
need of the practical man’s shop. These 
practical men would ask _ themselves, 
“Will it pay its way?” To most of them 
the answer was always, “No!” 

In many cases the answer was 
rect, not because the instrumentation 
was at fault, but largely because there 
was no one in the organization who had 
had the experience necessary to use the 
instrumentation to full advantage and 
thereby make it a paying proposition. I 
know of several large nationally known 
manufacturers who have invested thou- 
sands of dollars in instrumentation 
which is now peacefully reposing in 
their laboratories collecting dust because 
no one in their organization has the vi- 
sion to bring it out and use it to advan- 
tage. Education in this new science of 
surface quality control is most impor- 
tant. 

First we must find out why surface 
quality is important. A few months 
ago I had the pleasure of receiving a 
letter from Mr. R. E. W. Harrison, now 
Vice President of the Chambersburg 
Engineering Company. I was associated 
with him almost twenty years ago while 
he was Chief Engineer of Cincinnati 
Grinders, Inc. Mr. Harrison was a real 
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Fig. 3. A piston ring inspection fixture de- 
veloped by the Physicists Research Company, 
manufacturers of the Profilometer. The rings 


are power-piloted under the pickup stylus and 
may be measured by tracing circumferentially, 
radially or by a combined action. 








































Fig. 4. 


{ set of twenty replicas of turned, 
ground, milled, honed, lapped and_ polished 
surfaces varying in roughness from 500 to 5 


micro-inches. Put up as a kit by the Surface 
Checking Gage Company, there is also included 
Vir. Broadston’s text, Control of Surface 


Quality,” and a draftsman’s template for sur- 
face designation symbols. 


pioneer and I believe he was the first 
to set up a series of samples of ground 
finishes for direct comparison with parts 
in process. They were used as standard 
check pieces by both our own shops and 
those of the Cincinnati Milling Machine 
Company. 

We had been discussing surface qual- 
ity control and its importance to indus- 
try. In his letter Mr. Harrison said: 

‘‘A whole textbook could be written on 


83 































Fig. 6. “Packaged” surface finishes as de- 
veloped by the University Machine Company. 
The twenty-three specimens have a roughness 
range of from two millionths to 500 millionths 


of an inch (rms). The blocks are of stainless’ 


steel and are representative of all ordinary 
machine tool operations such as shaping, mill- 
ing, turning, grinding and polishing. Each 
sample is engraved to identify surface type and 
micro-inch reading. 


the history of the endeavor to set up 
Surface Quality standards, but despite 
all the setbacks and oppositions, the fact 
remains that Surface Quality Control 
is even more important than rust pre- 
vention, inasmuch as improper control 
of quality wears out more machinery 
than any other single factor.” 

Mr. Harrison concluded his letter with 
this paragraph: 

“Probably the one fact which accounts 
for the ability of the modern motor car 
to run one hundred thousand miles with 
the same engine is the circumstance that 
better finishes under proper control are 
now applied to all wearing or loaded 
surfaces”. 

It is obvious that were it not for sur- 
face finish measurement instrumentation 
such “proper control’ would be impos- 
sible. As a result the automobile indus- 
try has been one of the leaders in mak- 
ing.such instrumentation pay its way, 
particularly where very finely finished 
surfaces are used. 

My limited contacts with the automo- 
tive industry lead me to believe that 
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their products could be improved even 
more by a further use of surface quality 
control and designation. At the same 
time they could reduce their costs by 
many hundreds of thousands of dollars 
per year by merely extending control to 
rougher surfaces and not doing any ‘ 
machine work finer than necessary. 

It has been said (and to a large ex- 
tent it is true) that the quality of the 
surface finish may have a far greater 
influence upon the life and proper func- 
tioning of a part than either its com- 
position, strength or dimensions. Since 
adequate controls are set up for these 
latter properties is it not reasonable to 
believe that the proper control of the 
surface finish would be even more worth- 
while? 

Before anyone gets the wrong idea let 
me say that I am not contending that 
super-smooth surfaces should be used 
everywhere. This is decidedly not the 
case. From an economic standpoint 
rough surfaces cost less than smooth 
ones. 

It is seldom good economy to make a 
surface smoother than it really needs 
to be, unless it can be finished at the 
same time another adjacent surface is 
finished or unless the only means of siz- 
ing will actually produce a smooth sur- 
face. 


Fig. 5. The Comtor Quick Scanning Surface 
Comparator is of the reflectivity or p ae meter 
type. It incorporates a light source and a 
photoelectric cell, whereby measurement is made 
of the light that is reflected from the workpiece 
surface, in comparison with a master sample 
or accepted standard. 
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The adoption of a proper drawing no- 
tation which will point out those sur- 
faces of a part which need special care 
and a fine finish and those which can 
be allowed to remain rough will reduce 
costs by preventing misapplication of 
effort. 

For example, suppose we consider a 
very simple part such as the piston and 
rod assembly of an hydraulic strut. 

If the old-time machinist were asked 
to make it he would undoubtedly finish 
it smooth all over. He would take pride 
in its appearance and he would not con- 
sider a rough surface or a chatter mark 
acceptable shop practice. He might 
spend an hour turning and polishing 
the flat piston faces and an equal time 
on the rod itself. 

If we are to reduce costs and improve 
quality through the adoption of surface 
quality controls we must determine 
which surfaces are critical and which 
are not. The designer is best able to 
determine these facts at the time the 
drawing is made. In our example the 
rod itself must slide through a packing 
gland and must therefore be smooth. 
The outside diameter of the piston must 
also be smooth since it slides within the 
hydraulic cylinder, but it need not be 
as smooth as the rod since it is always 
well lubricated and slides against a 
smooth metal cylinder bore. The rod, 
however, must slide against a soft pack- 
ing and may be dry and dusty when re- 
tracted. 

The only other surfaces of importance 
are the packing ring groove in the pis- 
ton head and the mating surfaces that 
attach to the machine driven by the 
strut. 

The two flat faces of the piston, there- 
fore, can be as rough as normal rapid 
machining processes will leave them 
since they only contact the hydraulic 
fluid or stop against the strut ends at 
full stroke. 

It would, therefore, be advisable to 
inform the machinist and inspector of 
these facts by designating the required 
surface quality for each surface of the 
part on the drawing. 

Such roughness numbers indicate the 
maximum allowable average surface 
roughness in micro-inches as indicated by 
either an instrument or by fingernail 
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comparison with standard roughness 
blocks having known roughness values. 

From these notations the machinist 
will know at once that the piston rod 
must be very smooth, the ring groove 
not quite as smooth, the piston side just 
smooth, but the flat ends of the piston 
san be rough. He will therefore put the 
time into the surfaces that need special 
“are and let the rest go. Of course they 
must still be held to proper dimensional 
tolerances. His boss will not question 
his work when the drawing clearly indi- 
sates that some surfaces can be rough. 
Even on one simple part, time and effort 
can be saved and the part is better for 
the use of a roughness designating sys- 
tem and better control. 

There are many parts far more com- 
plicated than a piston rod where it 
would be almost impossible for anyone 
but the designer to know which surfaces 
are critical and which are not. If the 
designer designates the required finish 
for the critical surfaces and gives a gen- 
erous overall roughness allowable for 
the non-critical ones, savings will accrue 
all along the line, or for equal cost more 
perfect critical surfaces can be prepared 
which will improve product quality and 
life. 

There are many other reasons why 
surface finish control is important but 
they can only be mentioned in this brief 
paper so you will have to use your im- 
agination. Among the qualities that are 
affected by changes in surface rough- 
ness we might include: ; 

1. Life; how long will it last? Re- 
member friction, abrasion, wear, lubri- 
cation, bearing area, corrosion and gall- 
ing. 

2. Safety; how strong is it? Remem- 
ber stress concentrations, fatigue 
strength, notch sensitivity and imposed 
loads. 

3. Function; will it work properly? 
Must it slide freely, fit properly, prevent 
leakage, serve as a bearing, as a mating 
part or rub over packings without dam- 
aging them? 

4. Appearance; does it look good? 
How about adhesion of plating or other 
protective coatings such as paint? (Are 
good looks important?) 

5. Heat transmission; rough surfaces 
are good radiators and heat absorbers, 
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smooth surfaces serve better as insula- 
tors. 

6. Are optical properties important? 
Mirrors, and lenses; transmission, reflec- 
tion or refraction of light or heat. 

Even those who do not make machines 
or parts to sell often manufacture spe- 
cial processing machinery for use in 
their own plants. Surface Quality Con- 
trol is just as important to them as it 
is to others. A list of users would in- 
clude almost every conceivable industry 
from cosmetics through breakfast foods 


and railroads to aircraft and paper 
mills. 

Surface finish measurement instru- 
mentation should be considered to in- 


clude not only commercially available in- 
struments such as tracer point analyz- 
ers, optical comparators, reflectivity or 
gloss meters and sample roughness 
blocks, either originals or replicas, but 
also all other devices for the purpose 
that have been used experimentally. 

It may seem paradoxical that in one 
breath I say that great opportunities 
exist for the improvement of surface 
finish measurement instrumentation it- 
self and in the next I urge that all 
should make greater use of such instru- 
mentation. 

A good thing may not necessarily be 
perfect. In fact, very few things made 
by man are perfect. I hope to make it 
clear that existing instrumentation, 
though admittedly far from perfect or 
ideal, is nevertheless very useful and 
is not being used as extensively by in- 
dustry as it should. 

I will not attempt to go into the de- 
tails of operation of the various types of 
surface finish measuring devices, even 
though that was part of my original in- 
tention. Much has already been written 
and published that discusses these de- 
vices thoroughly. Those of you who are 
interested in the practical side of the 
problem do not care anyway as long as 
they give you a satisfactory index to the 
surface quality without destroying the 
parts. 

For those of you who are the techni- 
cians, electronic experts, instrument de- 
signers and others who are interested in 
accepting my challenge for the improve- 
ment of surface finish measurement in- 
strumentation, I am including a few re- 
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marks that will help you to become fa- 
miliar with some of the problems _ in- 
volved. 

When we take a small magnifier we 
find almost everything we own has a 
characteristic surface texture. Consider 
as examples pieces of paper, leather, 
canvas, cloth, wood, linoleum, wallboard. 
Each is different from the other. Even 
by the eye alone it is easy to distinguish 
between the machine finishes produced 
by milling, turning, lapping, honing, 
grinding, etc., as each process leaves a 
different characteristic surface rough- 
ness. 

When we consider that there are not 
only so many different types of surfaces, 
but also many degrees of roughness for 
each, it is not surprising that no one has 
yet found a surface finish measuring in- 
strument that can begin to do the whole 
job. We should not, therefore, be too 
critical of existing instrumentation. 

Many industry men and many techni- 
cal groups have studied the problem 
without startling results. It still holds 
a challenge for the instrumentation in- 
dustry to do better. Existing instru- 
ments of a type often do not give the 
same reading on a given specimen, but 
our practical man doesn’t necessarily de- 
mand that. 

Tracer point analyzers have contrib- 
uted more to the advancement of sur- 
face quality control than any other sin- 
gle factor. With all their precision as 
instruments, however, a recent unbiased 
study conducted by the National Bu- 
reau of Standards and the Army Ord- 
nance Department showed that their 
readings are not always consistent or 
dependable over a wide range of sur- 
faces. 

The fact that the tracer point itself 
induces certain errors due to its inability 
to precisely follow all of the surface ir- 
regularities, plus inherent differences in 
the response characteristics of the pick- 
ups, amplifiers and meters involved, 
makes duplication of results quite diffi- 
cult. It is this difficulty in attaining 
duplicate readings that is delaying na- 
tional standardization of surface rough- 
ness for machined parts. 

Another consideration is that no gen- 
erally acceptable criteria have ever been 
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Air-Power Control 


Of Machine And Work Feeds 


The flexibility of application of the 
Bellows Air-Motor is attributable to its 
design, wherein the unique control fea- 
tures are incorporated in the head of 





Fig. 1. Bellows Air-Motors are small, com- 
pact, air-driven, double acting, reciprocating 
power units, 


the motor as shown in Figure 1, above. 
The operating lever is easily adjustable 
to operate from “any angle in any 
plane.” The speed of the piston rod 
advance and retraction is independently 
controlled by two throttle valves, and is 
subject to wide variation. The valve 
operating lever permits easy connection 
to, and ready synchronization with, any 
reciprocating machine movement, either 
by direct linkage, by cam, or by a sole- 
noid, actuated by a micro-switch, cam 
or electron tube. Thus one air-motor 
can be used to open and close a vise or 
holding fixture and timed to function 
automatically with the movement of a 
second air-motor feeding the work or tool. 

The very large number of different 
applications of this air-motor is cred- 
ited to the ingenuity of users in war 


plants, where, under the stress of heavy 
production programs, more work had to 
be performed with fewer workers. 
Some of these applications are given 
here. The reader may get profitable 
ideas from them. Figure 2 shows a set- 
up in which two pins are pushed into 
a shell fuse to uniform depth. By the 
arbor press method 350 pieces per hour 
had been assembled. This was increased 
to 1200 per hour by a Bellows Air-Motor. 
Figure 3 three air-motors in- 
stalled on a window frame gluing and 
clamping table, one on the short end and 
two on the long side. A girl operator 
increased her production of frames from 
65 to 400 a week. 
In an operation of cutting extruded 
aluminum strips on a cut-off saw into 
72” x 4%”, Figure 4, three air- 


shows 


pieces 3” x 7% 

























Fig. 2. Air-motor setup 
pushes two pins into a 
shell fuse to a uniform 


depth. 


Fig. 3. Three air-motors 
utilized on a window 
frame clamping opera- 
tion. 


Fig. 4. Three air-motors 
installed on a power cut- 


off saw. 











Fig. 5. Three Atlas drill heads with air-motors 
operating the feeds. 


motors were installed on the saw, one to 
lower and raise the saw for the cut, a 
second to feed the strip in for the cut, 
and the third to actuate the clamping 
fixture. The three motors were synchro- 
nized so that as the saw finished a cut and 
was being lifted, the clamping motor 
opened the holding fixture and the feed 
motor pushed the stock up for the next 
cut. Next, the clamping motor closed 


Fig. 6. Bellows Air-Vise with exhaust air 
piped to jaws for cleaning out chips or ejection 
of workpieces. 











the holding fixture and the first motor 
lowered the saw for the next cut. Pro- 
duction was increased from 270 cuts per 
hour to over 1000 per hour and saw 
breakage was decreased from an average 
of four to five a shift to one a day. 

A special machine, using three Atlas 
drill heads with Bellows Air-Motors op- 
erating the feeds, is shown in Figure 5. 
Forged brass, oxygen and acetylene reg- 
ulator bodies have three holes drilled 
simultaneously. With the addition of 
the Air-Motors, production was increased 
from 100-120 to 210 pieces per hour. 

An air-vise, developed by the Bellows 
Co., utilizes the air-motor for its power. 
The exhaust air, conducted by copper 





Air-Vise assembly setup, adjusted to 
eject parts and sort according to weight. 


Fig. 7. 


tubing from one of the dual exhaust 
valves to the vise jaws, blows the chips 
from the vise when used on machining 
operations, or can be used to expel 
workpieces from the vise, as can be 
readily seen in Figure 6. 

One manufacturer was clever enough 
to make the exhaust pressure on his air- 
vise serve as a sorting aid. An assem- 
bly operation was being performed with 
an air-vise from which the part could 
be expelled by the exhaust air. The final 
weight of the assembly could not exceed 
a specified amount. By adjusting the 
exhaust pressure to the proper amount, 
those pieces of the correct weight were 
tossed into a box at a certain distance 
from the vise; those which were over- 
weight would not travel as far as the 
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Fig. 8. Drill, Press Feed. 


Bellows-Senacon 


lighter ones, therefore dropped into a 
box placed nearer the vise, thus sorting 
the parts according to weight, Figure 7. 

The Bellows-Senacon Drill Press Feed, 
Figure 8, utilizes the air-motor to actu- 
ate a rack and pinion gear mechanism. 
The pinion gear is pinned to the star 
wheel shaft of the drill press, thereby 
establishing a driving connection from 
the air-motor through to the rack to the 
drill press feed. Feeding pressure is 
equivalent to approximately five times 
the airline pressure. An airline pressure 
regulator insures the desired feeding 
pressure. The rate of feed of the drill 
press spindle in either or both directions 
is controlled by adjustable valves. 

The Bellows-Senacon Hydro Check is 
optional equipment for certain types of 
operations. It is an adjustable hydraulic 
resistance unit providing checking in the 
forward direction only. It may be used 
to “check” the feed at point of break- 
through or during entire operation. 
Fig. 9. 


Special horizontal drilling machine 


setup with seven standard drill heads equipped 
with feed mechanism. 
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Drilling, tapping, milling, reaming, 
threading, and hollow milling are other 
operations incorporating this equipment 
as the feeding mechanism. The adapta- 
tion of it to many unusual setups is 
again credited to the ingenuity of users. 
In the following illustrations, Figure 9 
shows a special purpose machine embody- 
ing seven standard drill press heads, set 
horizontally on a rotary table, which 
automatically perform drilling, reaming, 
tapping, and counterboring operations. 





Fig. 10. 


Drilling plastics parts using the 
Hydro Check on the drill press feed to control 
the break-through. 


Drilling of plastics parts is sometimes 
difficult because of damage occurring 
on the break-through. Figure 10 pic- 
tures an operation where production rate 
was not increased, but due to the Hydro 
Check, rejects caused by break-through 
damage were reduced so that the num- 
ber of parts which passed final inspec- 
tion was greatly increased. 





Detailed information and speci- 
fications on these air-power tools 
will be sent on request from THE 
BELLOWS-SENACON CO., Dept. 
8-39, 789 N. Main St., Akron 10, 
Ohio, or use INFORM-A-GRAM 
Key No. 839-Q. 

















By projecting an accurately magnified 
shadow, the Optical Projection Compar- 
ator provides the means for seeing and 
measuring “split thousandths.” When 
scientifically co-ordinated Staging Fix- 
tures and Chart-Gages are used with it, 
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it forms the basis for more rapid and 
accurate inspection and for fuller utiliza- 
tion of other applications of optical pro- 
jection in maintaining control of both 
tooling and production. Application of 


this method of dimension control em- 
braces products as diversified as pins 
and propellers taps and turbines. 


The solution to a metal stamping prob- 
lem is shown above. Specification of the 
stamping shown required close limits on 
“flats’ A and B. That both radii and 
angles were involved indicated projec- 
tion inspection. The co-ordinated Stag- 
ing Fixture and Chart-Gage make possi- 
ble a rapid visual inspection at a rate 
in excess of 500 per hour. 


Gaging By Optical Projection 








Production tolerances are measured 
and maintained on a star wheel in the 
bottom illustration. Staging fixture with 
“wedge” plunger locates teeth on posi- 
tive stop, allowing rotation of wheel so 
that each tooth may be checked rapidly 
against spacing of leading and follow- 
ing tooth. Co-ordinated Chart-Gage at 
25X positions the outline of three teeth 
accurately for projection comparison. 
A pinion and integral shaft required 
high accuracy in production and me- 
chanical gaging appeared complex and 
slow. Projection inspection using the 
Staging Fixture and co-ordinated Chart- 
Gage completed inspection of 18 critical 
dimensions by five positions in 15 sec- 
onds. The least tolerance was .0005” 
and the greatest was +.002; magnifica- 
tion 50 times. Screw threads, form 
tools, and hobs also utilize this method. 
Write Engineers Specialties Division, 





fi 
“4 


NI 


projection 





staging fixture 


Dept. 74, The Universal Engraving & 
Colorplate Company, Inc., 980 Elliott 
St., Buffalo 8, N. Y., for details, or use 
INFORM-A-GRAM Key No. 74-Q. 
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Many manufacturers who fabricate 
from sheet and plate metals have, during 
their wartime experiences, become famil- 
iar with the great variety of operations 
which can economically be performed on 
the press brake. Yet, both these manu- 
facturers and others whose experience 
with this tool has been relatively limited 
have not taken full advantage of its in- 
herent possibilities. It is true that many 
of the operations performed on the press 
brake have resulted from war born ex- 
perimentation, but their success has been 
so complete, from the point of view of 
both performance and economy, that 
these applications should now be consid- 
ered standard methods. 

One trend, which can be attributed to 
the present day shortage of press tools, 
is the frequently encountered redesign of 
products to incorporate a forming opera- 
tion on the press brake which can re- 
place an original design calling for a 
deep draw. Where such a redesign is 
practical, other advantages such as a 
minimum expenditure for dies, and a 
considerable saving in time of prepara- 
tion will result. The great accommoda- 
tion in length and depth dimensions 
available with the press brake also makes 
such a design practical as the die prob- 
lem is not magnified by these considera- 








by A. H. Blacker 
Meihods Engineer 
Cleveland, Ohio 
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Tooling 





tions to such a great degree. Correct 
design can very frequently incorporate 
the use of standard punching, notching, 
and forming equipment so that tool 
maintenance and tool changes can_ be 
held to a very minimum of expense. 

The brake, which limited 
twenty years ago to the applications of 
a sheet metal shop, has been strength- 
ened, refined, and enlarged to such an 
extent that it has become applicable to 
much heavier and more intricate fabri- 
eation. A glance through one manufac- 
turer’s catalog shows tooling for the fol- 
lowing processes: forming of channel, 
bead, tube, track and partition posts; 
taper and cone forming; multiple punch- 
ing, trimming and notching; embossing; 
corrugating and curving; notching and 
forming; and straightening. It should 
be noted that the design of this type of 
tooling lends itself readily to applica- 
tions of the above operations on work 
of great overall length, and also allows 
combinations of these operations to be 
performed simultaneously or in sequence 
on the same machine. 

A typical example, Figure 1, of serial 
operation is seen in the fabrication of 
telephone boxes of ball corner construc- 
tion. The first operation is to notch the 
previously blanked piece, the second to 
emboss the face and turn up the side 
flanges. Three more steps turn up the 
top and bottom faces, form the ball cor- 
ners and complete the protrusions for 
welding on the sidewalls. The five dies 
required are installed on the bed of a 
single machine and can be loaded by one 
or more operators, yielding a consider- 
able saving in conveying, handling, and 
floor space. These savings are of con- 
siderable importance, not only from the 
standpoint of costs, but also in the light 
of the present shortage of skilled man- 
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Fig. 1. 
workpiec 
Courtesy, The Cyril Bath Company. 


power. In a series of operations of this 
nature the parts are returned to the con- 
veyor only after the final one is com- 
pleted and the parts are ready for re- 
moval to those departments where fur- 
ther work is required. The appreciable 


Fig. 1-A. 


Close-up of first station operation of 
Fig. 1 which notches the blank prior to embossing. 
Courtesy, The Cyril Bath Company. 


Press Brake tooling for telephone boxes of ball corner construction. 
s showing, from right to left, the sequence of operations performed on the original blank. 


Note display of 


saving in floor space is effected because 
carriers are not needed for the inter- 
mediate steps. 

As has been pointed out by Mr. A. G. 
Baumgartner of the Cincinnati Shaper 
Company, the press brake today can be 
looked upon as a small factory by itself. 
Another example of a multiplicity of 
operations that may be handled in one 
pass across the machine is depicted in 
Figure 2. wn a single press 
brake “production line” tooled up to per- 
form four notching and bending opera- 
tions on a workpiece destined to become 
a water cooler shelf. Work of this size 
and shape lends itself so obviously to 
fast handling as to particularly empha- 
size the economies effected by elimination 
of intermediate stacking, stacking floor 
space, as well as extra machines. Figure 
3 illustrates a four-man, one press brake 
production line, and Figure 3-A depicts 
a combination of one man, one press 
brake and three simultaneously flanged 
workpieces. 

Another interesting application is the 
use of the brake for embossing and 
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stamping. It has been proved economi- 
cal for blanking and embossing automo- 
bile license plates, railroad crossing 
markers, Figure 4, and road signs. With 
the use of wide bolster plates attached 
to the machine bed, pieces up to two feet 
in diameter have been stamped and em- 
bossed. Corrugations in large sizes can 
be held to practical tolerances and some 
machines are equipped with an auto- 
matic feed so that corrugations can be 
economically produced, and, if required, 
matching holes can be punched simul- 
taneously. Moreover, corrugated sec- 
tions can be curved accurately to large 
radii, forming sections of four foot di- 
ameter and greater. Where corrugations 
are hand fed, a die which incorporates 
a pilot to index on the previously formed 
radius, Figure 4-A, is advisable to main- 
tain regularity and save operating time. 

Figure 5 shows the three basic types 
of dies used for radius bending. The 
most commonly used is No. 1, in which 
the radius of the male die section is 
formed slightly smaller than the radius 
required. The female die requires an 
included angle of less than 90°, these 
differences being determined by actual 
trial with the metal to be formed. This 
type of die can be used to advantage 
where the springback of the metal is 
great. Where the metal used tends to 
bulge from the male die due to its thick- 
ness or rigidity, type No. 2 is used in 
which the true radius can be formed by 
bottoming. Care should be used to avoid 
straining the machine with this type of 
die, and the setup should be made with 
this in mind. In light metals, this can- 
not be done and the best method for 
preventing bulging is by providing a 
spring pad, Figure 6, in the female or 
vee die which will force the metal against 
the male. Type No. 3 is used for very 
large radii, formed by feeding the metal 
in a series of short steps, the radius be- 


Fig. 3. A four-man, one Press Brake, pro- 
duction line. No floor space is sacrificed to 
stacking or bulk handling between operations. 
Courtesy, The Cleveland Crane & Engineering 
Company. 


Fig. 3-A. Neatly rounded flanges can be 
formed on several panels at every stroke of the 
ram, accurately and speedily. Courtesy, The 
Cleveland Crane & Engineering Company. 









Fig. 2. Another single Press Brake production 
line of four notching and bending operations, 
from blanked workpiece to water cooler shelf. 
Courtesy, The Cincinnati Shaper Company. 





































































Fig. 4. The utilization of upper and lower 
bolster plates permits the embossing of this 
RR X-ing sign. Note four gage pins on 
periphery of lower die for locating workpiece. 
Courtesy, The Cincinnati Shaper Company. 


Fig. 4-4. Greatest accuracy when corrugating 
by hand feed is attained by incorporating a 
spring-relieved pilot punch to index on the 
previously formed radius. Courtesy, The Cleve- 
land Crane & Engineering Company. 





ing determined by adjusting the stroke. 
Where the contour requires a smooth 
surface, the radius of the male die 
should be as great as is practical, since 
a sharp die may form a series of ridges. 

Two production applications of this 
latter type of tool, Figure 5, No. 3, are 
shown in Figure 7, a straight cylindrical 
section form, and Figure 8 demonstrat- 
ing the forming of a conical section. 

Figure 9 shows several typical mul- 
tiple operations; illustrations No. 1 
and No. 2 are of consecutive operations 
performed on the same die, while the 
others can be arranged to operate in se- 
quence on the same machine. Note that 
a cam action is used in the second opera- 
tion of illustration No. 3, and the use of 
a mandrel is shown in No. 4 and No. 5. 
Also note that the female die, No. 4, is 
designed so that it can be extended for 
use in both the first and second opera- 
tions. The use of complicated double- 
action or cam dies is becoming common 
with the availability of more powerful 
machines, but it must be remembered 
that the power limitations of the ma- 
chine must be known when designing 
such dies. 

Figure 10 shows a design called for 
by a refrigerator body sheet, incorporat- 
ing seven operations in one setup while 
allowing the use of standard punch and 
shear units. The handling time is ap- 
preciably lowered in such a setup. The 
saving in die costs due to the use of 
standard adjustable units is appreciable, 
though not so great as the reduction in 
operation time. Here also can be seen 
the low cost incurred when product de- 
sign is changed. Any punch or die may 
be removed for replacement (or sharp- 
ening) without disturbing the rest of 


Fig. 5. The three basic types of Press Brake 
tools for radius bending. 
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Fig. 6. A spring pad incorporated in the V'-die prevents proportionately light metals from bulging 
away from the radius forming punch. Courtesy, The Cincinnati Shaper Company. 


Fig. 7. The type of tool shown in Fig. 5, No. 3, is used to form this cylindrical section. Courtesy, 
The Cleveland Crane & Engineering Company. 


Fig. 8. In the forming of these conical sections, the operator is guided by the index marks on the 
flat blanks. Courtesy, The Cleveland Crane & Engineering Company. 


the setup. In those applications where The chart, Figure 11, is the result of 
the piece is symmetrical, half a die may a great many tests and gives average 
be constructed and the work finished values for mild steel having a_ tensile 
with two strokes of the press. strength of 55,000 to 65,000 pounds psi. 
It must be remembered that such oper- The bending pressure varies directly 
ations as multiple punching and shear- 
ing are designed for the modern, high fig. 9, Several Press Brake tool profiles for 
tonnage machines and that care must be performing typical multiple operations. ’ 
taken to protect from overloading or ; 
setting dies too close at bottom. A prac- 
tical formula for bending at right angles 
is: 
average tons pressure per linear foot 
metal thickness X ultimate strength 





1 $7. Oper 





125 x die ratio 

where the die ratio is the die opening 
divided by the metal thickness (see Fig- 
where W, divided by metal thick- 

ss, equals die ratio). The most com- 
monly used, and frequently most satis- 
factory, die ratio is 8, lower ratios usu- [ : 
ally leading to marred metal surfaces. : 
The ultimate strength of the material 


varies with that used, but the following | 
figures are satisfactory. Mild steels anal 
have an ultimate strength of 55,000 to 

65,000 psi, soft brass 30,000 psi, soft ss 
aluminum 20,000 psi, heat treated alu- xen 


minum 60,000 psi, and stainless steel 
90,000 psi. Figure 9 
OCTOBER, 1946 








approximately 90,000 pounds psi, the 
figures in the chart should be increased 
50 percent. 

The inside radius of a bend is approxi- 
mately #2 of the female die opening re- 
Fe 2 BENDS gardless of the gauge of the metal being 

"Punch J" HOLES formed. To illustrate: if a 4%” plate and 

f —— NN. SHEAR a %” plate are being formed over a 2” 

4 re Form | BEND - : ab ; 

i Hout s die, each will have the same inside radi- 
— | us, approximately re. 

eat einen When bending ordinary mild steel 

Fig. 10. This refrigerator body sheet results plates more than 1%” thick it is gener- 

from seven Press Brake operations in one ally necessary to use a die opening great- 

‘setup, incorporating poe Me punch and shear er than eight times the thickness of the 

units. plate to prevent fracture. High tensile 

steel plates, even in the thinner gauges, 

as the tensile strength regardless of must be formed over die openings ten 
whether the material is a straight carbon to twelve times their thickness. 

steel, a high tensile alloy steel, or a Special flanging or boiler steel is often 

stainless steel. For example: for any used to eliminate breakage when neces- 

material having a tensile strength of sary to bend heavy plate over a small 








rie trian Pant 


Fig. 11. Tons pressure required per linear foot to bend mild steel of 55,000 to 65,000 psi tensile 
strength. The tonnages underlined are for V-die openings eight times the thickness of the metal. 
This ratio is generally used in right angle bending to attain an inside bend radius approximately 
equal to the thickness of the metal. Courtesy, The Cincinnati Shaper Company. 
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Fig. 12. Tons pressure required for hole punching in mild steel plate having a shearing strength 
of 50,000 psi. Courtesy, The Cincinnati Shaper Company. 
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Punching 8” dia. holes in 12 gauge plate. 


wate: EO 


INCH HOLES Alum 


with a BENDING PRESS 


There are other ways to make large holes in steel plate but many Steelweld own- 
ers find their press handles this work easily and speedily. Best of all, when the 
job is dene the dies can be changed quickly and the machine set up to make sharp 
bends, smooth curves, corrugate or other forming operations. 


In most shops Steelwelds are never idle. They are NOT one-purpose machines. 
When one job is completed, there is always another ahead for Steelwelds. They 
are versatile tools easily adapted to practically every plate-forming operation. 


Steelwelds are not only “Jack of all” metal-forming jobs, but they are “master” 
of them as well, for they are accurate, efficient and easy to operate. 


Get the facts on Steelwelds. See what they can do for you. 


GET THIS BOOK! =~ THY. CAXNELAND GRANE & ENGINEERING 60. 


CATALOG No. 2010 gives 


construction and engineering 1114 EAST 283np STREET © WICKLIFFE. ON10. 
details. Profusely illustrated. 


“STEELWELD 


BENDING PRESSES 


BRAKING * FORMING * BLANKING = DRAWING = CORRUGATING » PUNCHING 

































die opening. 

When making a 90 degree bend the 
pressure rises very rapidly. It reaches 
85 percent of maximum when the metal 
is bent only 20 degrees; and the maxi- 
mum when bent 40 degrees.- The pres- 
sure drops only a few percent when the 
metal is bent to 90 degrees. 

If the dies are struck solidly together, 
there is no limit to the applied pressure. 

When channel or double offset bends 
are formed the load may run to as much 
as ten times that required for a simple 
90 degree bend due to the drawing effect, 
and care must be exercised in setting up 
for multiple bends of this nature. 

A practical formula for hole punching 
tonnage on a mild steel of 60,000 lbs ul- 
timate strength is as follows: 

tonnage = hole dia X plate thick- 

ness X 80 X no. of holes. 

In Figure 12 is shown the tons pres- 
sure required for a variety of hole 
punching specifications. 

The tonnage requirement of other met- 
als will be directly proportional to the 
ultimate strengths listed above. 

Consideration must be given to the 
fact that press brake capacity for punch- 
ing is not as great as it is for bending, 
due to the “sling-shot” effect upon break- 
through in punching. 

A practical method for considerably 
increasing the punching capacity of a 
machine is arranging the punches in 
two, three or four levels, thereby pro- 
portionately reducing the tonnage re- 
quirement. If the hole is not circular, 
replace hole diameter in the above for- 
mula by a factor equal to one-third 
the length of outline to be punched. 

To obtain the total pressure required 
for one-level punching, multiply the pres- 
sure shown in the chart by the number 
of holes to be punched. The resultant 
tonnage should not exceed approximately 
two-thirds the rated capacity of the 
brake for smooth operation. 

If punches are stepped one-half of the 
metal thickness or more, the total pres- 
sure will be reduced as follows: punches 
on two levels, divide by 2; punches on 
three levels, divide by 3; punches on four 
levels, divide by 4. 

When operating the machine certain 
safety rules should be observed both for 
maintenance of equipment and for safe- 
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guarding the operator. Always leave a 
press brake at the bottom of its stroke, 
so that if the clutch should become en- 
gaged the ram will start upward. Where 
a variable speed drive is available with 
the equipment, it is possible, by slowing 
down the stroke, to bend narrow flanges 
without danger from whip-up of wide 
sheets. Also, the number of strokes can 
be set so that the operation will be con- 
tinuous at a speed whereby the operator 
can feed a piece at each stroke. When 
more than one operator works at a press, 
the operator of the clutch is responsible 
for all hands before beginning each 
stroke. Efficient rubber or spring strip- 
ping will materially reduce punch break- 
age since the punch on both sides of a 
defective stripper is affected. If the die 





For assistance in providing editorial 
material, photos and charts, grateful ac- 
knowledgment is made to the following 
Press Brake manufacturers; 

The Cyril Bath Co., Cleveland, Ohio 

The Cincinnati Shaper Company, Cin- 
cinnati, Ohio 

The Cleveland Crane & Engineering 
Co., Wickliffe, Ohio 

From them readers may obtain upon 
request detailed specifications covering 
Press Brakes in a great range of capaci- 
ties. 





ratio is too much below 8, or if the male 
is allowed to bottom to too great a de- 
gree, scuffing of the metal will result. 
Soft steel dies cost less to start with, 
but are soon distorted so that the cost 
of re-machining and the loss of time 
makes their use poor economy. Heat 
treated and drawn forgings at about 
200-235 Brinell are available at some- 
what greater cost, but machinability 
must be taken into account. Several of 
the special chrome-moly alloys are prac- 
tical, such as Kromite No. 3 which is 
machinable to 321 Brinell. 

With the design of suitable standard 
or special dies to fit the job and with 
the press of sufficient rated 
capacity for the application, it will be 
found that in both short and long run 
jobs the press brake can be made to do 
many types of operations most economi- 
cally with a minimum outlay for tooling. 
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TOOL & DIE JOURNAL 




























FOR BENDING 






FOR PROGRESSIVE FORMING, PUNCHING, NOTCHING 


Many a job is best on a Cincinnati Press Brake. This versatile 
machine forms, bends, corrugates, punches, notches . using 
simple low-cost dies for jobbing work, or progressive and 
multiple dies for quantity production 


Its wide utility reduces manufacturing costs . . its unusual 
accuracy pays on the assembly line . . . it's a producer of 


double dividends. 
Write for Brake Catalog B-2. 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25.0HIO U.S.A. 
SHAPERS SHEARS BRAKES 





FOR MULTIPLE PUNCHING 





FOR PRESS WORK 

























TDJ SHOP DATA SHEET no. 51 
Screw Thread Standards, N. P. T. Details 














A B&C D E F G H I 
Vig—27 160 2611 3125 3008 2515 2373 | 136 3896 
Yy—27 180 2639 405 3931 3451 3270 | 1% 3924 
416 200 4018 540 5218 4454 4225 % .5946 
3-18 240 4078 675 6564 5825 5572| % 6006 
lo—14 320 5337 840 8155 7213 | .6829 364 7815 
34—14 339 5457 1.050 | 1.0248 9317 | .8972 2% 7935 
1 1114 400 6828 1.315 1.2832 | 1.1690 | 1.1278 1 % .9845 
14-11% 420 7068 1.660 | 1.6267 1.5138 | 1.4714 1314, 1.0085 
14%4—11% 420 7235 1.900 1.8656 | 1.7527 | 1.7103 14764 1.0252 
2 11% 436 7565 FA 2.3385. | 2.2267 | 2.7632 21364 1.0582 
Pitch Dia at E Pitch Dia at F Pitch Dia at G Thread Depth 
Small End Large End Small End 0. 80000P 
External Threads Internal Threads | Internal Threads 
Yig—27 2712 2812 2642 0296 
4-27 3635 3748 3566 0296 
4-18 4774 4899 4670 0444 
34-18 6120 6270 6016 .0444 
16-14 7584 7784 7450 .0571 
34-14 9677 9889 9543 0571 
1 11's 1.2136 1.2386 1.19733 .0696 
14-11% 1.5571 1.5834 1.5408 0696 
14%—11% 1.7961 1.8223 1.7798 0696 
Z 11% 2.2690 2.2963 2.2527 0696 








The above data courtesy The Flex-O-Tube Company, Detroit, Mich. 


A—Length of perfect internal and F—ID at large end of internal threads. 
external threads. G—ID at small end of internal threads 
B—Full length of internal effective or OD at small end of tapered ID 
threads, or wrench makeup. cutter. Brass will require no 


tapered cutter. 
H—This is your tap drill size which 
will give usable threads with 


C—Full length of external effective 
threads. 


D—GOD at back of exiernal threads. slight imperfect crest, from ‘E’ 
E—OD at front or small end of ex- line to ‘G’ line. 
ternal threads. I—Total length of external threads. 
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Induction and Dielectric Heating Data, Physical Constants of Metals 
(20° C Unless Otherwise Specified) 

















Material 


Aluminum 
Barium 
Beryllium 
Brass 
Bronze 
Carbon 
Calcium 
Chromium 
Cobalt 
Copper 

Gold 
Graphite 
Iron 

Iron Cast 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Monel Metal 
Nickel 
Platinum 
Potassium 
Silver 
Sodium 
Steel (Soft) 
Steel (Hard) 
Steel (Nickel) 
Tantalum 
Thallium 
Thorium 
Tin 
Tungsten 


Zinc 


Resistivity 
Microhms/CC 
2.688 
9 8 
10.1 
8 
17.8 
3500 at 0 
4.59 
2.6 at 0 
9 7 
1.724 
2.44 
800 at 0 
9.8 
79.104 
22.0 
4.46 
5 
95.8 
5.08 at 0 
4 


s NM 


8 
9 83 at 0 
6 1at 0 
1.629 at 18 
4.3 at 0 
11.8 
$5.6 
30—-85 
15.5 
17.6 at 0 
18 
11.5 
he 


5.75 at 0 


Temp. Coefficient 


of Resistance 


00403 
0033 


002 
0005 
0009 
00364 (0— 600) 


00658 (0—100) 
00393 
0034 


0065 (0-100) 


0039 
004 


00089 

0047 (O—-100) 
002 

00537 (20-100) 
003 

0055 at 0 

0038 

0054 

004 

0016 

0007 

0031 

0040 at 0 

0021 (20— 1800) 
0042 

0047 (0-—100) 
0037 


Specific 
Gravity 


10 


~} ~1 ~7 


16 


70 
78 


Specific 
Heat 


214 
068 
397 
092 
O86 
165 
157 
11 
10 
0921 
0312 
17 
107 
118 
0306 
246 
121 
033 


065 







































Coefficient 
Thermal 
Cond. 


’ 


204 


918 


161 


083 
376 
015 
346 
062 


142 
166 


115 
115 
115 
130 











Note: Data compiled by the Industrial Electronics Division, Westinghouse Electric Cor- 


poration, Baltimore, Ma. 
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(CONT ED FROM PAGE 80) 
FIGURE VIII. It is possible to draw two or 
more stampings with a multiple die and a 
fluid chamber having corresponding pressure 
pads. 








FIGURE VII. Showing how. by Hydrodynamic 
tooling, this 18-8 stainless steel cone was 
made in one operation. It presents a graphic 
example of the flexibility of the fluid punch 
which starts out as a 21” flat punch and, as 
the metal draws, changes in shape, continu- 
ously and symmetrically, to its final form. 
The savings and efficiency are obvious: no 
metal punch, no annealing and pickling be- 
tween operations; there are no redraw marks 
and the angles are held exactly. 


For complete informaticn relating 
to licensing this new stamping proc- 
ess, write S. B. Whistler & Sons, 
Inc., 752-756 Military Road, Buffalo 
17, New York, or use Inform-A-Gram 
Key No. 88-Q. 


FIGURE IX. This tool section is for produc- 
ing the two 8” x 12” stampings of Figure 
VIII from 61l-sw aluminum alloy. Note that 
the water seal prevails only between the 
multiple cavity die and the fluid chamber 
and that the two pressure pads and sup- 
porting spring assemblies are within the 
one fluid chamber. 
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Accuracy of Diamond Dressing 
Combined with Economies 
of Crusher Roll Form Grinding 


The Moore Panto-Crush grinding wheel turn, is capable of many subsequent 
dresser employs precision pantograph touch-up dressings of the wheel in the 
control to initially impart the specified course of grinding workpieces to the 
form to the grinding wheel. The diamond finished form, from the solid. In cases 
dressed wheel is then used to grind the of extreme tolerance such as may be 
workform into the crusher roll which, in called for in the making of flat formed 





The Moore Panto-Crush Wheel Dresser mounted on a surface grinder. The relationship of the 
flat stylus to the flat template may be seen under the extreme right end of the pantograph arm. In 
addition to the pantograph proper, two linkage members that permit angular coordination between 
the axis of the stylus and the axis of the diamond dresser extend from the stylus pivot assembly to 
the diamond supporting pivot. Outboard at the left is the power drive for the crusher roll. The 
crusher is fed into the wheel by means of an eccentric cam, turned by hand. Contours 1%" wide 
may be formed without extending the template beyond the table. 
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tools, the diamond dresser is used to true 
the wheel to the master template just 
before the finishing pass over the work. 

Wherever the crusher roll needs re- 
grinding, the wheel is profiled by the 
pantograph-actuated diamond to insure 
that the roll will be a faithful reproduc- 
tion of the master template. 

Working from a master template, 
manipulation of the stylus on the long 
arm of the pantograph controls the 
movement of the diamond dresser point, 
which is, correspondingly, the short arm 
of the pantograph. The pantograph 
ratio is 10 to 1, hence the template of 
the form to be dressed into the wheel is 
a ten-time enlargement of the wheel or 
work profile. 

The only great skill needed in the 
Panto-Crush method of generating a 
wheel form is that of making the master 
template; and because any errors that 
may exist in the master template are 
reduced to one-tenth on the wheel, it is 
relatively easy and economical to produce 
wheel forms to any degree of accuracy 
required, 

The pantograph construction includes 
super-precision, pre-loaded ball bearings, 
set up to give the greatest rigidity con- 
sistent with sensitive operation. The 
master template is mounted on a fiat, 
horizontal surface. The stylus or fol- 
lower is also flat and its tracing point, 
which is kept in engagement with the 
edge of the template, is of a radius ten 
times that of the dressing diamond point. 
The diamond dresser, in addition to 
faithfully reproducing the travel of the 
stylus, also always assumes the same 
relative position of approach to the wheel 
that the stylus makes to the edge of the 
master template. 

Two series of radius diamond 
and styli are available; i.e., of 90° and 
60° included face angle. The stylus 
angle is slightly greater than the 
diamond angle to assure that the stylus 
will always lead the sides and shank of 
the diamond. 

The power driven crusher roll drives 
the wheel spindle by friction. The ques- 
tion whether the roll should drive the 
Wheel or be driven by the wheel resolves 
itself simply to whichever rotates most 


tools 
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{ collection of form-ground tool parts and 
crusher rolls as produced on the Moore Panto- 


Crush Wheel Dresser. The device does not 
have to be removed to use machine as conven- 
tional surface grinder. Forms similar to the 
template, but larger or smaller, may be ground 
by slightly advancing or retracting the diamond 
holder. For example, die, stripper and punch 
holder forms in a given die are similar but 
larger or smaller due to specified cutting clear- 
ances or press fits between parts. Also, crusher 
roll may be profiled deeper than desired finish 
form, to provide a roughing allowance on the 
workpiece prior to finish-grinding. 


easily. In the first place, roll crushing 
requires anti-friction bearing spindles 
because of their better axial and radial 
rigidity; moreover, the wheel is large in 
diameter and very little torque is re- 
quired to turn it, hence this action pro- 
duces true rolling yet does not require 
any auxiliary slow-speed drive for the 
grinding spindle. Another advantage in 
power-driving the roll rather than the 
wheel is that the roll spindle serves as 
the arbor for grinding and regrinding 
the roll, as well as for grinding other 
work such as circular form tools. 
The crusher roll may be reground as 
often as necessary to maintain true form, 
or whenever it is removed or replaced. 





Readers may obtain additional 
details, specifications, and appli- 
cation and installation informa- 
tion from the MOORE SPECIAL 
TOOL CO., INC., Dept. 5-89, 
1726 Union Ave., Bridgeport 7, 
Conn., or by use of our postage- 
free INFORM-A-GRAM key 
Vo. 589-Q. 














(CONTINUED FROM PAGE 86) 
evolved that will truly correlate the per- 
formance of different machine finishes. 
This is largley due to the fact that so 
many factors are involved. Different 
materials, various types of finishes and 
thousands of applications make the prob- 
lem of correlating performance more 
difficult. 

Further, no agency has ever taken 
over a project to make a thorough and 
careful study of the results and observa- 
tions of the many investigators. No 
attempt has ever been made to correlate 
them, to make tests to confirm or dis- 
count their findings, or to determine if 
there might be a sound fundamental 
basis on which such performance can 
be measured and predicted. 

As a result, it is doubtful if the so- 
called RMS (root-mean-square) average 
deviation from the mean in micro-inches 
(which is the generally acceptable unit 
for machine finish designation) is really 
any better than the ordinary arithmet- 
ical average as an index to the rough- 
ness of any machined surface. Until 
research establishes the best index, swr- 
face finish measuring instruments will 
have to base their readings on existing 
units. 

A recent survey conducted among the 
leading aircraft manufacturers by the 
National Aircraft Standards Committee 
revealed a preference for using the 
arithmetical average by a vote of 21 
to 2. This preference was solicited in 
the interest of simplification, since it ap- 
pears that the difference between the 
two units is less than the acceptable tol- 
erances and within the accuracy range 
of existing instrumentation. 

The practical man should not allow 
these facts to worry him unduly, for with 
any given instrument he can control the 
processing of his product within ex- 
tremely close limits. By making sam- 
ples of the surfaces that have given 
satisfactory performance, he can, by di- 
rect instrument comparison, keep all 
further production under control. This 
is particularly true for very fine sur- 
faces that are very essential to the con- 
tinued satisfactory performance and life 
of his product. The Profilometer, manu- 
factured by Physicists Research Com- 
pany of Ann Arbor, Michigan, and the 
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Brush Surface Analyzer, manufactured 
by the Brush Development Company, 
Cleveland, Ohio, are tracer point surface 
finish measuring instruments suitable 
for such work. The Comtor Surface 
Finish Comparator, manufactured by the 
Comtor Company of Waltham, Massa- 
chusetts, is one of the reflectivity or 
gloss meter types of comparators. It is 
equipped with a light source and a 
photoelectric cell which measures the 
light reflected from the surface to be 
compared with the sample. The meter 
reading serves as an index to the sur- 
face roughness. 

While nothing will take the place of 
these precision instruments in measur- 
ing or shall we say comparing the sur- 
face roughness of very fine machine fin- 
ishes, there are many rougher surfaces 
that also need adequate control in the 
shop. 

Many manufacturers have found that 
the procurement of sets of standard sur- 
face finish samples for distribution to 
their workers has solved the problem as 
far as the average machine finishes are 
concerned. This can usually be done 
for an expenditure of considerably less 
than one hundred dollars if the plant 
is not too large, whereas even one tracer 
point analyzer costs over a thousand 
dollars. In many cases, even such an 
expense is justified as some manufac- 
turers have dozens of tracer point ana- 
lyzers in one department. In _ other 
cases it may not be justified, and for 
those the use of standard roughness 
samples accomplishes the required con- 
trol. 

Both methods, however, require the 
use of a proper system of drawing desig- 
nation. One method now in use is de- 
seribed in my text titled “Control of 
Surface Quality” available from the Sur- 
face Checking Gage Company, Holly- 
wood 28, California. Such a method of 
drawing designation and quality con- 
trol can be accomplished by using stand- 
ard roughness samples as_ reference. 
There are several types available and 
any of these that appeal to the user can 
be used in such a program. Those of 
the University Machine Company, Cam- 
bridge, Massachusetts, are the best 
stainless steel machined specimens I 

(CONTINUED ON PAGE 170) 
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The tools of quality control are es- 
sential to the maintenance of production 
to prescribed tolerances. For this purpose, 
accuracy and dependability must be built 
into every tool and gage. 

Specialists in tooling for quality control, 
Tools & Gages, Inc., maintains a com- 
plete inspection laboratory, scientifically 
conditioned to eliminate temperature vari- 
ations and thus assure positive accu- 
racy. 











BUILDERS OF PRECISION TOOLS 


TOOLS 





Quality Control— 
The Watchdog of Production 









Experienced toolmakers, working with 
the most modern equipment and employ- 
ing master gages measuring in millionths 
of an inch, will provide you with quality 
control tooling to your most exacting 
specifications. 

Tools & Gages, Inc., has served in- 
dustry for over 25 years by building the 
precision tools, gages, jigs and fixtures 
vital to low cost mass production. 


Phone, wire or send blueprints for immediate quotations and accurate delivery commitments. 











GAGES ++ JIGS © * FIXTURES 


~~4—2 
INCORPORATED 


3112 EAST 63rd STREET * CLEVELAND 4, OHIO 
MICHIGAN 7230 





ANOTHER 
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@ The cincinnati 16” series Vertical Hydro-Tel Milling Machine, a 
recent addition to Cincinnati's complete line of milling machines, is 
built in three styles: 1) general purpose milling machine; 2) die- 
sinking machine; 3) automatic 360° profiling machine. It offers many 
features which effect production economies on a wide range of vertical 
milling operations. To mention a few of the features: finger-tip opera- 
tion of table and cross slide through “Servo” hydraulic control; 
infinitely variable feed rates; fixed height table; centralized controls; 
sixteen spindle speeds; quick change adapter for spindle nose; auto- 
matically lubricated ways, and others that are equally important. 
@ It will pay you to investigate the new cincInNaATI 16” series Vertical 
Hydro-Tels for your vertical milling, die-sinking and profiling opera- 
tions. Complete details on all features and engineering specifications 
on all three machines are contained in catalog M-1497. Write for 
your copy today! For a brief description of this machine, look in 
Sweet's Catalog File for Mechanical Industries. 











ADDITION TO CINCINNATI’S LINE OF 


MILLING MACHINES 





PROFILING 
CINCINNATI 16-30 Vertical 
Hydro-Tel with 360° pro- 
filing equipment tooled 
up for milling a com- 
plex profile. 


CINCIBSANATI 





THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO, U. S. A. 
MILLING MACHINES © — BROACHING MACHINES © — CUTTER SHARPENING MACHINES 











ELECTRIC FURNACES 


With the new TEMCO stepless control you 
can select and hold any desired temperature. 


Model GTP— interior 4” x 334” x 334”. May 

be operated continuously up to 1500° F. and 

intermittently to 1850° F. Embedded heating 

element. Power consumption 1.2 kw. Cast 

aluminum body. Weight 15 pounds. 

OR EE Boosie cicssnccesecscnses .Price $57.50 
Also available for 230V and D.C. 


Model CEA— interior 434” x 4144” x 6” 
Maximum continuous temperature 2000° F. 
Element is embedded for its protection and 
surrounds muffle chamber for uniform heat- 
ing. Power consumption 1.5 kw. maximum. 
Insulated aluminum body. Weight 31 pounds. 
a, Se. See ee RR eR Price $80.00 
Also available for 230V and D.C. 


Model OFE— interior 6” x 5” x 10”. Maxi- 
mum temperature 1600° F. continuous, 
1900° F. intermittent. Synchronous motor 
driven control. Heating element covers four 
sides of chamber. Steel frame with 41” in- 
sulation. Maximum power consumption 2.2 
kw. Weight 130 pounds. 

BGG 115 Gr 290V Akon ccccesessccd Price $194.00 


TEMCO furnaces have low initial 
cost and are economical to operate 
as nearly all the power is consumed 
within the heating chamber. They 
are fast heating and ideal for gen- 
eral laboratory uses, heat-treating 
and small unit production 


See your supply house or write for litera- 
ture giving detailed specifications 


486 WEST LOCUST ST., DUBUQUE, IOWA 


THERMO ELECTRIC 


MODEL OFE MANUFACTURING COMPANY 
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From a special bulletin, dated July 31, 
1946, issued to members by the office of 
George S. Eaton, Executive Secretary, 
National Tool 
& Die Manu- 
facturers As- 
sociation, 
14121 Union 
Commerce 
Bldg., Cleve- 
land 14, Ohio: 

“By Amendment 33 to SO 129, OPA 
suspended ceilings on ‘Tools and ma- 
chinery, specially designed, subject to 
MPR 581’. This item was included to 
cover such equipment sold by manufac- 
turers of special tooling, as no other 
machinery is included under MPR 581, 
which applies essentially to industrial 
services. 

“Likewise, repair and maintenance 
work has been removed from price con- 
trol. 

“From phone conversations with the 
OPA officials in charge at Washington, 
we understand that ceilings are now sus- 
pended on all special tools, dies, jigs, 
fixtures, molds, gauges, and special ma- 
chinery sold by manufacturers of special 
tooling equipment, provided no custom- 
er’s material is used. 

“If any of the material belongs to the 
customer, OPA now takes the position 
that the work must be classified as an 
industrial service, from the legal stand- 
point, no matter how ridiculous this is 
practically. And OPA has not lifted 
controls on industrial services which in- 
volve abrading, assembling, cutting, 
forming, grinding, machining, shaping 
or welding—no doubt on the ground that 
the cost of such operations enters direct- 
ly into the cost of the product. 

“We understand the outlook is rather 
good for decontrol of prices on all ma- 
chine shop services. Until such action is 
taken, however, former ceilings remain 


OPA on Special 
Machinery and 
Special Tools 
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Shop owners may file individ- 
ual applications for relief wherever 
needed. We were informed that under 
the old law the application could cover 
only the products still under price con- 
trol, and presumably the procedure un- 
der the extension act will be similar. 

“Amendment 33, SO 129, also sus- 
pended ceilings on a wide variety of ma- 
chinery. Included were all machine tools 
which with standard equipment weigh 
in excess of 2000 pounds.” 

A german silver-magnesium solder, ca- 
pable of withstanding temperatures as 
high as those found inside gas jet tur- 
bines, may 
prove useful to 


in effect. 


High Strength, many Amer- 

" ican manufac- 
High Temperature turers, accord- 
Solder ing to a report 


now on sale by 

the Office of 
Technical Services, Department of Com- 
merce, 

The solder is composed of 85 percent 
commercially pure silver and 15 percent 
magnesium. Addition of magnesium in 
this proportion to pure silver gives the 
alloy excellent soldering properties with- 
out lowering the melting point of the 
silver. The solder has a melting point 
of 1790 degrees Fahrenheit and retains 
its high strength at temperatures up 
to 850 degrees Fahrenheit. 

The solder was used to attach the 
hollow blades of the Junkers 004 jet 
engine to the turbine wheel. Pin fas- 
tenings alone were not strong enough, 
and copper welding or the conventional 
copper-bearing silver solders could not 
be used because copper causes inter- 
crystalline corrosion of austenitic steel 
at high temperatures. 

The new solder was developed at the 
Junkers Works, Dessau, and manufac- 
tured for them by the Deutsche Gold und 
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Silber Scheide Anstalt, Hanau. Junkers 
reported that not a single failure had 
been traceable to use of the solder. 

The report describes the manufacture 
and use of the solder, as well as the 
composition of fluxes used in the solder- 
ing process. 

The first convention of the Industrial 
Diamond Association of America, which 
took place on July 16, 17 and 18 in 
Detroit’s Hotel 
Book - Cadillac, 
highlighted 
the great prog- 
ress made 
since the days 
when the new 
indispensable 


The Industrial 
Diamond Associa- 
tion of America, 
Inc. 


abrasive was first used. 

It was not so much the emphasis on 
the many war and civil uses of industrial 
diamonds that was striking, as the suc- 
cess of the two groups composing I.D.A.; 
diamond importers and diamond _tool- 
makers harmoniously working together 
that diamonds might become still more 
valuable to American Industries, and 
pooling their resources for research. It 

yas proved beyond a doubt that no other 
cutting, grinding, or drilling media could 
compete with diamonds for economy and 
accuracy. 

Research towards further progress 
and continued improvement of ethical 
relations within and without the diamond 
industry were assured by the composition 
of seven committees appointed by pres- 
ident Harvey B. Wallace (Wheel Trueing 


Tool Company, Detroit), unanimously 
approved by Directors. 
The tenth annual National Time & 


Motion Study Clinic, sponsored by the 
research division of the Industrial Man- 
agement Soci- 

ety, will be 

_— held November 
Productivity 7th and 8th, 
Creates Wages /°6, at the 
Continental 

Hotel, 505 N. 
Michigan Ave- 
nue, Chicago, Illinois. Theme of the clinic 
will be “PRODUCTIVITY CREATES 
WAGES.” Clinic Chairman, Ralph H. 
Landes. Exhibit Chairman, Lewis M. 
Glassner. Inquiries may be addressed 
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to the Society offices at 176 W. Adams 
St., Chicago 3, Illinois. 

In a cooperative program which may 
set the pattern for future development 
of natural resources, a modern plant is 
being built on 
the Mesabi 
Iron Range of 
northern Min- 
nesota for the 
conversion of 
iron carbonate 
slate to pure 
iron powder. The slate, heretofore a 
waste product, overlies the iron ore 
formation and is present in great abun- 
dance, uniform in composition and easily 
accessible. 

Continental Machines, Inc., has con- 
tracted to operate the plant, which is 
being built by the State with funds ap- 
propriated from the tax on mining ore, 
administered by the Commissioner of 
Iron Range Resources and Rehabilita- 
tion. Stearns Roger Manufacturing 
Company of Denver, Colorado, are the 
contractors constructing the plant which 
will have an estimated capacity of 5 
tons of iron powder per day. The con- 
version process was developed by the 
late Charles V. Firth at the Mines Ex- 
periment Station of the University of 
Minnesota. 

In a continuous chemical process, 
susceptible to close control, the iron is dis- 
solved out of the ore by acid, precipitated 
as crystals of iron sulphate (copperas) 
and preferentially roasted to iron oxide 
of high purity. This product is then re- 
duced to iron powder of controlled phys- 
ical characteristics with a purity of 
over 99 percent. 

Already proved in the laboratory as 
a means of producing iron powder second 
to none in adaptability to powder metal- 
lurgy fabrication, the process has not 
yet been operated on a scale large enough 
to determine production rates and oper- 
ating costs. The great benefits resulting 
from the establishment of a year-around 
metallurgical industry in the Mesabi 
Range area, and the possibility of de- 
velopment of a new resource, are the 
incentives for the sharing of the risk of 
such a new enterprise with an industrial 
organization which has an outstanding 


Iron Powder 
Plant in 
Minnesota 
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record in the production and distribution 
of new tools for industry. 

Continental Machines, Inc. has named 
John R. Daisen president of a new divi- 
sion, Iron Incorporated, to operate the 
plant and market the product. Every- 
one connected with the project is confi- 
dent that the process can yield a pure 
product at a cost that will result in 
greatly expanded use of iron powder. 

A comprehensive program of research 
and development is being carried on by 
the new division for the improvement 
of powder metallurgy products and fabri- 
cating methods. 

Preliminary plans for resumption of 
the Western Metal Congress and Expo- 


Western 
Metal Congress 
and Exposition 


sition have been com- 
pleted and the event 
will be held in the San 
Francisco-Oakland Gold- 
en Gate area for six days 
beginning March 22, 
1947. The last such 
event was held in Los 


‘Handy 
SET-UP STUD AND NUT SET 


Y Y ° 
Saves Set-Up Time 
¢ Case hardened and chrome plated for long life. 
¢ Class 3 threads. 
¢ All sets in individual cases. 





methods and equipment, machinery, 
foundry supplies, materials handling, 
welding and cutting, oil field equipment, 
small tools and finished products. 

Technical programs of the Western 
Metal Congress will include lecture 
courses, technical papers and round table 
conferences of special interest to the 
metals, aviation, petroleum, chemical, 
mining and general manufacturing in- 
dustries. These sessions of the Congress 
and exhibits in the Exposition will be 
in the two civic auditoriums at Oakland. 

Attendance at the 1941 Western Metal 
Congress and Exposition was approxl- 
mately 50,000 and it is expected that the 
1947 figures will exceed that total. 





Angeles in 1941. W. H. 
Eisenman, managing di- 
rector of the Congress 
and Exposition, stated 
that the two Oakland 
Civic Auditoriums will be 
the scene of the fifth 
such gathering after the 
lapse because of the war. 

The Western Metal 
Congress and Exposition 
will again be sponsored 
by the American Society 
for Metals and will have 
the active cooperation of 
West Coast chapters of 
the nation’s leading tech- 
nical societies. 

In the Exposition will 
be shown a_ complete 
cycle of equipment and 
methods relating to the 
metals industries, in- 
cluding raw materials, 
heat treating apparatus 
and supplies, inspection 
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¢ Cases will not damage finest machine bed. 
¢ Each set consists of 4 studs of each of the fol- 
lowing lengths— 4", 5”, 6”, 7”, 8"; also 4 nuts, 
4 washers, 4-T slot nuts, 4 coupling units. 
IMMEDILATE DELIVERY 
1g” Set - $22.00 54” Set - $24.00 34” Set - $26.00 
F. O. B. Bedford, Ohio 


Write for illustrated folder 


NOBLE « STANTON, inc. 


Manufacturers of Tools, Gages and Their Accessories 


1002 BROADWAY BEDFORD, OHIO 
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WRITE FOR 
OUR NEW 
CATALOG 46 


DON’T SCRAP 


WORN AND BROKEN CUTTERS 


FOR 34 YEARS WE HAVE SPECIALIZED IN 
RESTORING DRILLS, REAMERS, COUNTERBORES, 
MILLING CUTTERS, ETC., TO NEW USEFULNESS 


let us help you reduce your 


cutting tool costs just as we 
have for hundreds of others 


H.S.S. & TUNGSTEN CARBIDE 


REPRESENTATIVES IN ALL INDUSTRIAL CENTERS 








6511 EPWORTH BLVD. DETROIT 10, MICHIGAN 











MANY USES—BIG SAVINGS 


with 
ERRO «i ALLOY 
Melting 


CERROMATRIX—250° F. For securing punch and die parts; anchoring machine parts; short 
run forming dies, etc 

CERROBEND—158° F. As a filler for bending thin-walled ce gy Seg out in boiling water. 
Also used for automotive and aircraft assembly jigs, forming dies, etc. 

CERROSAFE—165° F—190° F. Used for proof-casting cavities in sselee, forging dies, duplicate 
patterns, etc. 

CERROBASE—225° F. Used in electroforming dies, molds, etc. 

CERROTRU—281° F. Metal molds for wax patterns used to make precision castings. 
CERROLOW—117° F—CERROLOW—136° F and CERROLOW—174° F. 


REPRESENTATIVES AND DISTRIBUTORS 





ANSONIA, CONN. HOUSTON |, TEXAS NEW ORLEANS, LA. 
L. Heres De Wyk & Co. Metal Goods Corp. Metal Goods Corp. 
go aon 8t. 16 Drennan St. 413 Canal Bldg. 

STON 16, anes. 

obert P. Waller KANSAS CITY 8, MO. Belmont Smelting 4 Refining Work 
80. Baylaton ‘St + all gaa ——i 
BROOKLYN 7, N. Y. 1701 Baltimore 37 Wall Se 

mont Smelting & Refining Works ea 
830 Belmont Ave. Se Se a en PHILADELPHIA 2, PA. 
CHICAGO 6, ILL. r : Jackson Associates 

1855 Industrial St. 
ts. MILWAUKEE 3, WIS ae 
efferson . . 
CLEVELAND 14, OHIO Williams-Collins, "Inc. ST. LOUIS 15, MO. 
P Metal Goods Corp. 
Die. Supply Co. | 2409 State St., W. 5239 Brown Ave. 
St air ve. 
MINNEAPOLIS |, MINN. TUL . OKLA. 

Metal’ Goods Core Northern Machinery Sl hemeneed Co. bet gy mn 
2500 8. Ervay Lumber Exchange Bld 19 E. Cameron 
DETROIT 17, MICH. MOLINE, ILL. TORONTO 8, ONT. 
Castaloy Metal Sales Co. Sterling Products Co. The Canada Metal Co. 
197 8S. Waterman Ave. 1524 Third St. 721 Eastern Ave. 


CERRO DE PASCO COPPER CORPORATION @ new vores NY. 
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AUTOMATIC 


Tap Protection 


Reduce Tap Breaks ge and Damage By 
Using A Procunier Tapping Head 
The new Procunier sensitive high-speed tapping head 
allows fast, accurate tapping with a minimum of tap 
breakage. Driving power to the tap is automatically 
regulated by pressure applied to a special clutch. This 
clutch engages the conical surfaces of the drive and 
reverse shells, driving the tap with a soft “*cushioned”’ 
action, practically eliminating tap breakage. Opera- 
tors can quickly detect dull or loaded taps by the “‘feel”’ 
or pressure required to drive them —also, the clutch 
instantly slips, should the tap strike bottom or stick. 
Send coupon for circular giving full details, specifica- 
tions and prices. 
P ROC U ® j F W PROCUNIER SAFETY CHUCK CO. 
12-14 S. Clinton St., Chicago 3, Ill. 
new practical tap *~~~~~~~~ SEND FOR BULLETINS~~~~~~~~ 7 
fot jer with many ad- 
vantages. A broached 
section of the chuck 
ae no gene 
T 7 surtaces on ne spring 
oa Tie odin, while ihe rod 





-ROCUNIER SAFETY CHUCK CO. 
2-14 S. Clinton St., Chicago 3, Ill. 


Please send me free bulletins on 





[] Procunier High Speed Tapping Heads 


' 
' 
' 
' 
' 
‘ 
' 
' 
' 


“chewed up. 





>, ; ° . . a +s oa 
Procunier . has a positive drive } Procunier Tru-Grip Tap Holders 
= J 4 g > oh . ° 
TRU. through the square Universal Tapping Machines. 
GRIP” hole broached in the 
: collet. The tap is_! ' 
e > ‘“ ° -t . ' 
TAF : always in true align- Name ‘ 
HOLDER ment—tap shanks are ! ° 
never scured or « 4 
” t Address ' 
' ' 
' ' 
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NEW DEVELOPMENTS - 



























































PROGRESS 


IMPROVEMENTS + COST AND TIME SAVERS —. 


FOR FURTHER INFORMATION FILL 
IN KEY NUMBERSON POSTAGE-. 
FREE INFORM-A-GRAM INSERT 


WHEREVER A QUICK, POSITIVE, UNIVER. 
SAL HOLDING FIXTURE IS REQUIRED, the 
Reypo Universal Ball Vise, designed for hold- 
ing work at any angle, will facilitate opera- 
tions such as filing, fitting, drilling, machining, 
grinding, assembling, etc. The body of the 
vise is entirely closed and instant changes 
in position are made possible by lever lock 
and release. Literature will be sent by 
REYPO CORPORATION, Dept. 46, 9900 Lincoln 
Blvd., Los Angeles 45, Calif., or use INFORM- 
A-GRAM Key No. J46-Q. 

A COMPACT MACHINISTS “GENEVA” 
DRILL STAND holds 20 of most the used tap 
and body drills from .106 through .437. Deci- 
mal, tap and drill sizes are designated; drill 
stand folds with drills held firmly in place. The 
stand is anodized aluminum alloy and a prac- 
tical addition to every machinists tool kit. 
Request information from national distributor 
GLENN C. HALL COMPANY, Dept. 45, 541 
Spring St., Los Angeles 13, Calif., or use 
INFORM-A-GRAM Key No. J45-Q. 

DUPLICATING OF COMPLICATED PARTS, to 
a high degree of accuracy in a variety of 
ductile metals and materials, is accomplished 
with DI-ACRO Brake No. 4, offered in 24” 
capacity. Special material clamping action 
and double-edge vertical folding plate make 
possible the forming of extremely sharp and 
reverse bends. Precision, speed, and ease 
of operation are predominant features. Full 
description is available from O'NEIL-IRWIN 
MANUFACTURING CO., Dept. 20, 315 8th 
Ave. S., Minneapolis 15, Minn., or use 
INFORM-A-GRAM Key No. 20-Q. 

STOCK CAN BE REMOVED so cleanly, 
quickly, and smoothly with the Severance solid 
tube deburring cutter, that holding work in 
vises or fixtures is seldom necessary. A one 
piece cutter, it was developed to meet deburt- 
ing requirements such as squaring the tube 
end to tube centerline or removing burrs with- 
out producing chamfer or radius. They may be 
used in drill presses, drill heads, gear motors 
and lathes. Write SEVERANCE TOOL IN- 
DUSTRIES, INC., Dept. 4-61, Saginaw, Mich. 
or use INFORM-A-GRAM Key No. 461-Q. 
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E. VERTICAL ADJUSTMENT for boring tools in 
T lathes is provided by a new holder offered in 

two sizes. Turning a screw moves the tool in 
a vertical parallel plane to bring it to any 











:R- precision setting. The adjustment can be 
he made quickly and can be positively locked. 
ld- Sizes and data are available from BOKUM 
ra- TOOL CO., Dept. 43, Detroit, Mich., or use 
1g, INFORM-A-GRAM Key No. A43-Q. 
he CONTROLLING AIR OPERATED EQUIPMENT 
188 is the function of a new 4-way hand-controlled 
ok valve developed by Numatics. It is full-ported 
by poppet type. Instead of having the usual four 
aln poppets, it has only two. .All parts are on 
M- one face with both outlet connections at one 
end to facilitate piping. Since all working 
A” parts are contained in the upper housing, the 
ap installation of these valves can be made per- 
ci- manent. For full details and specifications 
rill write NUMATICS, Dept. 57, Milford, Mich., or 
he use INFORM-A-GRAM Key No. E57-Q. 
Ic- DRILLING, SPOTFACING, COUNTERBORING 
cit. AND TAPPING of the vacuum holes in intake 
or, manifolds are operations performed on a new 
4) special purpose machine built by Hydraulic 
ise Machinery, Inc. The cycle of operation is en 
tirely automatic except for loading and un 
to loading. Cycle: (1) part manually loaded and 
of clamped into position, (2) upon closing safety 
ed door, electric contact is made and machine 
4” autematically indexes to position, all heads 
on moving forward and completing cycle (during 
ike cycling time another part is loaded), (3) part 
nd is unloaded. Complete details will be sent 
Ise on request from HYDRAULIC MACHINERY, 
ull INC., Dept. 32, 12825 Ford Rd., Dearborn 


Mich., or use INFORM-A-GRAM Key No. 32-Q 
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STRAIGHT AND ANGULAR CUTS, SQUAR- = drill plant after 2,000,000 production gagings 
ING, MACHINING AND SLOTTING OPERA- without showing appreciable wear. The anvil 
TIONS are handled on a 7” shaper designed to and spindle of this micrometer are tipped with 
include a variety of work. The Logan Shaper wear resistant sapphire. A request will bring 


heavier cuts smoothly with speed, ac- full details from SAPPHIRE PRODUCTS DI 


tion is offered by LOC sAN ENGI NEERING CO. sizes. Detailed informaticn may be had by 


., or use INFORM A "GRAM Key No. af). 8 29, De stroit 10, Mich., or use INFORM A 
GAGING OPERATIONS WITH DIMENSION. GRAM Key No. 889-Q. 


Elgin Sapphire 


AL PINELITY is the experience back of the — EFFICIENCY IS MAINTAINED 
“Mi srometer. The original thr nout grinding wheel life on re 
micrometer produced is in constant use in a 





VISION, ELGIN NATIONAL WATCH CO. 
Dept. 89, 932 Benton St., Aurora, Ill., or use 
INFORM-A-GRAM Key No. C89-Q. 
OPERATING SPEEDS up to 400 cycles per 
minute, with 1.2 amps. at 110 v 60 cycles, are 
allowed by the Ross piston poppet, pilot op 
erated, solenoid controlled air valve. Smal! 
ind compact, rugged in construction, all work 
ing mechanisms are interchangeable. The 
mcdel is available in 3-way, 4-way and 4 


way (5 port), and in %4”, %”, %” and % 





and no chatter. It has ample power 
every stroke, positive, slip-proof op- 
The tool apie ae be swiveled and 


re-set t er. Catalog informa 


4901 West Lawrence Ave. Chicago  WTiting ROSS OPERAT.NG VALVE CO., Dept. 


We 








iesigned Model No. 30 Multiple Speed Snag 
g Grinder, available for 18” to 30” wheels 
Literature on this unit will multiple V-belt 
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CRATEX Soft Rubberized Abrasives 


WHEELS 
POINTS 


Assortment No. 774 


4 50 
A Big Value 


This is a standard as- 
sortment to get in- 
dustrials acquainted 
with CRATEX prod- 
ucts. Soft rubber- 
ized abrasive polish- 
ing wheels which 
have no superior. 


it Tool and Supply 
Dealers 


ASK FOR CATALOG 


CRATEX MANUFACTURING C0., 95 Natoma St., San Francisco, Calif. 











Save 
BURRING, FINISHING, POLISHING Operations 


in the precision manufacture of modern products in all 












metals and plastics. Resilient rubber and the abrasive in 


Brightboy 


work together for new and faster finishing methods, im- 
proved products. 


Catalogs and prices from your dealer. Brightboy service 





men for special prod- 


uct developement. 











WELDON ROBERTS 


Brishthoy 


pte wt ot 


——— 


BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROEERTS RUBBER CO. 
Newark 7, N. J. 
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drive can be obtained from THE STANDARD 
ELECTRICAL TOOL CO., Dept. 4-70, Cincinnati 
4, Ohio, or use INFORM-A-GRAM Key No. 
470-Q. 

CONSISTENT PERFORMANCE AND GREAT. 
ER DURABILITY from thermally strain-free as- 
sembly is produced by tools having clamped- 
on, advanceable Kennametal tips with offset 
and straight shanks. Tips of different grades 


r 





STYLE 
12CL 


Opposite 
Hand-—l1CL 


STYLE 
2CL 


Opposite 
Hand—1CL 


can be interchanged in same shank for ma- 
chining different types of metals. Particulars 
on these tips for lighter machining jobs are 
given in a catalog supplement from KENNA- 
METAL, INC., Dept. 33, Latrcbe, Pa., or use 


INFORM-A-GRAM Key No. 33-Q. 
STAMPING. MARKING, PUNCHING, CRIMP- 
ING, and RIVETING operations can be per- 


compact 4-t 


formed on a new n bench punch 












press, as well as regular punch press opera- 
tions, for which it was designed. It is an 
oper back press, which makes it possible for 
work to be inserted frcm the front as well as 
from the sides. Complete information may be 
obtained from BENCHMASTER MANUFACTUR- 
ING CO., Dept. 1-69, 2952 West Pico Blvd., 


Los Angeles 6, Calif., or use INFORM-A-GRAM 
Key No. 169-O. 

SUCCESSIVE OPERATIONS with 9” South 
Bend Lathes is efficiently accomplished by 
mounting a Handlever Turret on the inside 
ways of the bed in place of the tailstock. 
turret 


Six-station head accommodates tools 





with %” diameter shanks. Length of cut at 
each station is regulated; stop mechanism 
operates automatically with indexing of tur- 
ret head. Further mechanical data can be 
obtained by writing to SOUTH BEND LATHE 
WORKS, Dept. 5-64, 391 East Madison S&t., 
South Bend 22, Ind., or use INFORM-A-GRAM 
Key No. 564-Q. 

THREADING AND TAPPING AT HIGH 
SPEEDS in a lathe is safely permitted by 
securing the Grip-Slide hand tool in tailstock 
with tap or die inserted. It is then grasped 























ind slid toward the work; after threading is 
completed, tool is released, halting cutting ac- 
ion, lathe is reversed and tool again gripped 
for backing off the die or backing out the tap. 
Information is available from THE THREAD 
MILLER CORP., Dept. 88, West Orange, N. J., 
sr use INFORM-A-GRAM Key No. H88-Q. 
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PAYS FOR ITSELF QUICKLY 


The moderate cost of this rugged, accu- 
rate No 4U Universal Grinder is quickly 
forgotten by the shop that bas a wide vari- 
ety of grinding operations to handle. With- 
in its capacity, No. 4U takes them all effi- 
ciently in its stride: plain tool and cutter 
jobs. cylindrical grinding, internal grinding, 
light or heavy. 

Bulletin No. 4 gives complete specifica- 
tions. Write for your copy today. 














Better 
Because It’s 
Built Better 





PRODUCTION 
MACHINE COMPANY 


Dept. TD, Greenfield, Mass. 








GIVE ME A LUFKIN TAPE 
witn THE CHROME WHITE 


WILL HOT CRACK, 
CHIP, OR PEEL 


JET BLACK MARKINGS 
ow CHROME WHITE 

SURFACE -- . 
EASY 10 READ 


Write for free catalog 
THE LUFKIN RULE CO. 
SAGINAW, MICHIGAN, New York City 
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CAPACITY 








Se 


AVAILABLE IN 






12 AND 14 TON 
CAPACITIES . THREE HIGH-SPEED 
a» * 
Sun cot heath ages 


H-246 at the National 
Metol Exposition of 
Atlantic City from No 
vember 18-26 


PUNCH PRESSES 


in 7, 12 and 14 Ton Capacities 


gncunasie open-back type for all high 
" ' speed punching, stamping, forming, 
| riveting and similar operotions. Sturdiest, 


“ heavy duty type construction. Mony od 
ic! 














' 
Qa’ NS vonced feotures. Fast, safe operation 
4 gpeciricATt© — 
Standard Shut Die Frame Flywheel 
MODEL Stroke Height’ Opening Speed 
* 7 Ton 4 5a 5%" 185 Mox 
12 Ton 1% 7%” 6/2" 150 Mox. 
14 Ton 2” 9 642" 150 Max. 





*(Ram to bolster plate) 


Longer strokes available. Write for circulars! 


DIAMOND TOOL COMPANY 
DEPT. G, 3429 E. OLYMPIC BLVD. 
LOS ANGELES 23, CALIF. 
Manufacturers of the DIAMOND Line 
of Precision Machine Tools and Acc 
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PRECISE DIMENSIONAL INSPECTION OF ON-THE-SPOT DIE CASTING is made avail 
NICHOLSON FILES is a practical adaptation ible for industry with the development of a 
of a regular model Federal Dial Indicator. high speed production die casting machine 


The operator can see on the indicator dial 
whether file width dimension is plus or minus 
within or outside of tolerance. The highest 
possible standards of uniformity and 

sional accuracy are made possible by 

this gage manufactured a FEDERAL PROD 
UCTS CORPORATION, Dept. 4, 1144 Eddy St 


dim 





that costs no more than a bandsaw or a small 





p A ee engine lathe and uses prefabricated die sets. 
(@) aenc Et. J information 1s avec I ry . +4 the } 

ra sages ne ms Pere gy ert n rors Rieah Die casting, the economical short cut between 
ie SOP GnyY OF USO) PAPE Sn reane Cy raw metal and ‘finished parts, may now be 


No. 4-0. jone in any machine shop with the DCMT 
COMPARATIVELY THIN vga sinatg AND Die Caster. Runs as small as 250 parts are 
BOSSES, in ae le and brittle plastics, can be now economical, while production speeds of 
fastened with the P-K Tyx F-Z" Self-Tapping 600 shots an hour may be reached. Detailed 
information and specifications will be sent on 
request from DCMT SALES CORP., Dept. 48 
401 Broadway, New York 13, N.Y., or use 

NFORM-A-GRAM Key No. J48-Q. 

“DIE SETS ARE SEPARATED EASIER, FASTER 
AND BETTER with the Persson Safety Die Jack, 
precision built for easy screw action. Applied 
to the punch hol der in a few seconds, it en 














Screw. Cutting pr istribute 
preventing localized pressur rackin 
Coarse threads eliminate bindin ind off 
jreater resistance to strip} t th it 








rial. These advanta n 
inserts. t irom 
KALON ¢ 4-2 





St., New ¥ e 1 N. Y or sé 
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‘UL ALLOY STEEL SCREWS 


















GREATER STRENGTH 
where you want it, with 
HOLLOW SET SCREWS! 


Mac-it Hollow Set Screws will solve 
your toughest holding-down prob- 
lems where flush surfaces, compact 
construction and a neat appearance 
are factors. All Mac-it screws are 
heat-treated and accurately made 
with die-cut threads. Whatever your 
needs, let the complete Mac-it 
line serve you. Sold through recog- 
nized distributors from coast to coast 
and in Canada. 


?, ae oa 
SrronG, Cartiste & HAMMOND COMPANY 


CLEVELAND 13 oHnl1o 
































ruefo BY 


MAC-IT PARTS COMPANY cawcaster ra 





ITundreds of Industrial Plants have 


CUT GAGE COSTS 


with SCHNACKE Adjustable 
ma FLUSH PIN GAGE 


With this new adjustable gage, you can have 
an accurate Flush Pin Depth Gage quickly 
and save time and money. Serves many 
varied gaging purposes in production and in- 
PR. spection. Set consists of 3 interchangeable 
TOLERANCE SET WITH depth rods (1”—2”—3”) and 1” diameter slid- 
>\. MICROMETER SCREW ing anvil, adjustable to required depth. Slid- 
Sp vcore se1 Gl ing tolerance feelers at the top are set with 
ial CAGe SORE micrometer screw from plus or minus .000 to 
.200. Locks firmly. Standard set applicable to 

any decimal dimension up to 2.00”. 


730 


aa | 





Special anvils and we Dd 7 v 
longer rods are also : 

available. Write for 

descriptive circular. 1016 E. Cotumba St. Evansville, ind. 











OCTOBER, 1916 








PROGRESS ON PARADE 





ables the operator to elevate the punch holder, 
surely and positively, to any height required, 
and lower it in the same manner. Positive 
adjustment of the jack screw is another fea- 
ture. Write PERSSON MFG. COMPANY, Dept. 
62, 2 Henry St., Bloomfield, N. J., or use IN- 
FORM-A-GRAM Key No. J62-Q. 

AN INFINITE RANGE OF HOLE PATTERNS 
is permitted with the Wisconsin Quick 
Change Drill Head, a production tool designed 
to promote efficiency, economy and precision 





in long run, multiple drilling: operations. Its 
extreme flexibility permits quick changes in 
setup for an endless variety of bolt circles 
or rectangular hole-patterns. A set of tem- 
plates is furnished with each to fit the users 
requirements. Write STRUTZ & MEAD, INC., 
Dept. 65, 1225 N. Water St., Milwaukee 2, 
Wis., or use INFORM-A-GRAM Key No. J65-Q. 

RAPID PRODUCTION OF ANNULAR AND 
CYLINDRICAL FORMS, such as circular form 











tools, crusher rolls, ball-bearing seals, seam- 


ing rolls, shift grooves in automotive and 
farm implement transmission gears, and other 
similar fcrms of intricate and precise profile, 
is achieved with the Sheffield Precision An- 
nular Form Grinder which utilizes the ‘‘Crush- 
true” principle of wheel dressing. Literature 
is offered by the SHEFFIELD CORPORATION, 
Dept. 24, 721 Springfield St., Dayton, Ohio, 
or use INFORM-A-GRAM Key No. 24-Q. 

A RANGE OF ELEVATION, UNOBTAIN- 
ABLE WITH STANDARD CONSTRUCTION, 
is possible with the Lyon-Raymond Hydrau- 
lic Elevating Table, utilizing a_ telescopic 





cylinder. In handling of dies, jigs and fix- 
tures, the table permits leveling with press 
beds and storage racks, allowing for easy 
transfer. The elevation range is valuable 
when table is used in assembly operations 
and as a transfer member in a conveyor line. 
Write LYON-RAYMOND CORPORATION, Dept. 
3-74, 2862 Madison St., Greene, N.Y., or use 
INFORM-A-GRAM Key No. 374-Q. 
IMPRINTING OF CORRUGATED CARTONS, 
WOODEN BOXES OR BARREL TOPS is 





Industrial 


Markomatic 
This unit replaces stencil operation, 


achieved with the 


Printer. 
improves and is 


appearance of the case, 
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DO YOU SHAPE SHEET METAL? 








Now Available | HERE'S A PRESS BRAKE STEEL 
KROMITE | 10 SAVE YOU TIME AND MONEY 


No. 3 Pre-hardened + No heat 


treatment required 











Extremely High Tensile Strength — Free Machining — Will Not Deform On Stock To 
44" — Just Shape And Use. 


ALL SIZES OF FLATS AND SQUARES AVAILABLE FOR IMMEDIATE DELIVERY 
An Associated Steel Research Man Will Call At Your Request 


ASSOCIATED STEEL COMPANY 


4547 HOUGH AVE. + CLEVELAND 3, OHIO 


ALTO + KROMITE + MOLEX TOOL STEELS 















ILLINOIS DIE FILING MACHINE 


An accurate, smoothly-operating machine that 
files, saws and stones the most intricate die shapes... 
eliminates tedious hand operations . . . reduces 
costs. It is quality-built for long, 

trouble-free service... 

hardened and ground shafts 
running in bronze bushings 
minimize wear. The 

\ holding chuck and 
Write for s&s clamping device provide 


— \ perfect file alignment. 








ILLINOIS 


TOOL WORKS 


et 
2501 N. Keeler Ave. + Chicago 39, Ill. 


i j MANUFACTURERS OF METAL CUTTING 
in ! 
Sewing Ston no TOOLS AND SHAKEPROOF PRODUCTS 
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times faster than with conven 
wheels is easily obtained. Information 


9e supplied by THE DoALL COMPANY, 





) 





Minneapolis 4, Minn., or use INFORM-A-GRAM 
< o. 696-Q. 

NECESSARY REFINEMENTS FOR ACCU- 
RACY AND LONG LIFE are combined with 


eat strength and power for heavy milling 





DRILLING FOUR on vaste and 


times longer than with 





metals, without stalling or chat 











Additional information is offered by 
DIAMOND MACHINE TOOL COMPANY, Dept. 


ANY KIND OF MATERIAL CAN BE GROUND (3429 East Olympic Blvd., Los Angeles 








CORRECT BLADE TENSION IS SET AND 











1301 Washington Ave. South, 


Model M-30, a low-cost, high 
ond Mill. It features high pro- 
wide range of milling applica- 
rigidly constructed for heavy 


, 
] 





use INFORM-A-GRAM Key No 


on power hack saws with the 
easily attached to the blade 
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KEYWAYS 


IN QUANTITIES 
10 Times Faster, 







‘with THE 


GLEN 


gaiustable"®™ 


Push 


NY..-> 


pansio™ 






Accuracy of + .0005 


* 
Send for Bulletin 9 











= Dept. 5C 
| East Shore Mach. Prod. Co. 


835 East 140th Street - Cleveland 10, Ohio, U.S.A. 








Fast Accurate Measurements 
wich the NEW [«T" ite 


mo 2 QUICK ACTION 
~ Re VERNIER 
f OR CALIPER 
} b — Stainless 
THE PERFECT * Steel 


TOOL for machine 
shop, tcolroom, inspection control, 


7 
aircraft maimenance, etc. <= 


A flick of the thumb and you've got your ~, 

external and internal dimensions. nife-edged, 
hardened jaws provide exact thread measurements. 
A depth gage blade gives speedy depth measurements. 
Made of stainless steel; packed in a sturdy leather 
case. Scientifically engineered, painstakingly machined 
and American made, the AMIC Quick Action Caliper 
is a tool without a rival. 

Size 6”. Graduation 1/40”, vernier reading .001, 
catalog No. 21; graduation 1/40” and full mm, ver- 
nier reading .00! and 1/10 mm, catalog No. 22. Also 
AMI Precision Vernier Calipers, Height Gages, 
Depth Gages, Pocket Calipers, Comparators, Precision 
Graduated Metal Scales. 

Write for FREE Rooklet A and price list 
or telephone PEnnsylvania 6-0687 


AMERICAN MEASURING 





INSTRUMENTS CORP. 


240 WEST 40th ST. * NEW YORK 18, N.Y 
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3§50 
IN U.S.A 
ied 
ai XN 
Pd —_ 
t Now! 
nder , 
| 0 , ¢ three 
ur choic® © gers as \ 
1 You now nent Kipp Bit three, — 
Feaherwt ove. ALS Savery A 
Ls ittustrate? oF immedia’ Order 
availobis 4 extremely 1 
P 
| todey- IipP 1 
4 CORP vey Madison 4, Wis y 
|; | 212 Waubesa o' an ? 
















MODEL JA 
Turbine Type Tool)— 
Takes Wheels Up To 
%", Speed 50000 RPM, 
Collet %”,Weight 12 oz. 
Overall Length 6%”. 


MODEL TT 
Turbine Type Tool)- 

Takes Wheels Up To 
1'4”, Speed 30000 RPM, 
Collet 15/64”, Weight 2 
lbs., Overall Length 9” 






















MODEL PVT 
Vane Type Tool) — A 
Power Tool For The 
Heavier Jobs Taking 
Wheels Up To 2%”, 
Speed 10000 RPM, Collet 
15 64”, Weight 2 lbs. 4 
oz., Overall Length 9”. 


——<_™ 
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holder of the machine. 
enclosing a strong, calibrated spiral spring 
and acts as a shock absorber for the blade. 
It improves accuracy of cut, maintains sub- 


It is a small cylinder, 


stantially constant tension, and minimizes 
blade breakage. For further information, write 
MILLERS FALLS COMPANY, Dept. 59, Green- 
field, Mass., or use INFORM-A-GRAM Key 
No. J59-Q. 


USED IN FABRICATION OF SMALL PARTS 
of metal, wood or plastic items and equipment, 
High Speed Bench 
drills and smaller. 


the Dumore lightweight, 


Drill takes %” Perma- 





nently mounted to a bench or portable, it only 
weighs 15 pounds. In operation, the table 
is elevated to the drill through a hand con- 
trol geared to the table. A release from THE 
DUMORE COMPANY, Dept. 5-61, Racine, Wis., 
completely describes the unit, or use INFORM- 
A-GRAM Key No. 561-Q. 


ACCURACY AT MODERATE PRICE war- 
rants large scale use of Horberg Drill Size 
Pin Gages in tool and inspection departments. 








Complete sets of either numbered, lettered or 
fraction type drill size pin gages, in a handy 
case, have been introduced. For further in- 
formation write for Bulletin B from THE 
HORBERG GAGE COMPANY, Dept. 60, 19 
Staples St., Bridgeport 1, Conn., or use IN- 
FORM-A-GRAM Key No. J60-Q. 


THREAD CUTTING IS SPEEDED UP with 
the Lawrenz Thread Faster that retracts the 
tool bit from work at the same point each time 





a thread is cut or chased on a lathe. The 
unit is recommended for production runs too 
small for automatic equipment, on jobs where 
threads must run up to a shoulder, and in 
all metals or plastics. Literature is avail- 
able from PEERLESS TOOL & ENGINEERING 
CO., Dept. 61, 1139 N. Kilbourn, Chicago 51, 
Ill., or use INFORM-A-GRAM Key No. J61-Q. 


A SIMPLE, LESS EXPENSIVE MEANS OF 
MARKING FLAT PARTS is offered by the 
Acromark No. 920, Hand-Operated, Bench 
Type Marking Machine, that also marks round 
parts by a slight change in construction. 
Four lines of print can be sunk into untem 





stainless steel or other ma- 


pered steel, 
terial, and the part moves freely through 
the marking process. Further details and in- 
formation are available from THE ACROMARK 
COMPANY, Dept. 6-36, 5-15 Morrell St., 
Elizabeth, N.J. or use INFORM-A-GRAM Key 
No. 636-Q. 
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MILLING - DRILLING - BORING 
ATTACHMENT ror Meevy out’ 





Photo shows Rusnok head used to convert an old 
type milling machine into high speed, versatile, 
productive equipment. Uses many types of cutters 
on a wide range of work. Easily mounted—tilts 
to any angle. Large size spindle (No. 9 B & 8 
taper). Takes 4,” to %” end mills. Large quill 
with 4” travel, counter balanced, hardened and 
ground. Six speeds 250 to 3000 RPM. Lever and 
worm feeds. % h.p. motor. Specially engineered 
by RUSNOK to meet modern demands for high 
speed, high precision, heavy duty end mill opera- 
tions. 












































Prompt delivery 





Write for illustrated Circular 
and Prices 





RUSNOK TOOL WORKS 


4840 WEST NORTH AVE. CHICAGO 39, ILL. 










Cut Costs with 
IM EVANID) 


MIDGET 
AIR 
CLAMPS 


Horizontal and 
Vertical! 


es Both models deliver 
» 80 lbs. pressure on a 
line pressure of 100 Ibs. 
They'll save countless man- 
hours in assembly operations 
involving welding, riveting, bolting, etc. Advantages over 
mechanical clamps: 1. Any number can be operated 
by single master valve. 2. Easily installed in cramped 
corners. 3. Equal ram pressure at any stroke point. Send 
for new Mead AIR POWER Catalog, describing our line 
of Air Clamps, Air Vises, Air Presses, Work Feeders. 
Valves, Controls, etc. 


a ae MEAD SPECIALTIES COMPANY 


a 4114 NORTH KNOX AVENUE ¢ DEPT. HA-106 »* CHICAGO 41, ILL. 
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that you check your surface grinding 
department? Are your machines do- 
ing PRECISION work in an efficient 
and time-saving manner? It’s sound 
reasoning to have this department in 
‘‘top’”’ condition. We want you to 
know that there’s a Reid Distributor 
located convenient to you and he’ll 
gladly give any information you may 
require on 


REID PRECISION SURFACE 


GRINDERS 
You'll find this machine capable of 
bringing your grinding department 
up to ‘“‘top’’ performance on your 
PRECISION work at reduced operat- 
ing time and expense. 











Illustrated is the REID Model 2-B 
All-Electric Power-Feed. 


The Reid Model 2-C Hand-Feed also 
is an exceptional machine for tool, 
gage, die and certain production 
grinding. 


MACHINES EQUIPPED FOR WET 
GRINDING IF NECESSARY. 


EXCELLENT DELIVERIES 


Distributors conveniently located in 
all sections 


WRITE DEPT. F 


For Illustrated Bulletin and Prices. 


REID BROTHERS Low 


BEVERLY MASSACHUSETTS 


PANY. | [. 
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Keep Informed! CATALOGS « BULLETINS « SPECIFICATIONS 





Use our postage-free Inform-a-Gram for your request 


ns practical for drill press 
g machines, shapers, auto 
ypes of machines. Mounting 
tremely easy to install. For 
RIVE ALL MANUFACTURING 
5-70 3400 Conner Ave., Detroit 
use INFORM-A-GRAM Key No. 

Y 





TOOLING FOR SROSOCTION is Pr sented 
in a new c italo 9g currently 1 by 
Eclipse Counterbore Co. Cemented 
carbide tipp cutters, speci 
jlrives (both radial and pin d 













ote} 
U 


BUILT TO RIGID HIGH STANDARDS FOR 
sagopa PRECISION PRODUCTION, Diamond 


No. 12 and 14 Power Punch Presses are com 





ls, with 12 and 14 ton capac 
nclinable and open-backed 
l loor space. Literature 
IAN AOND MACHINE 
, 3429 East Olympic 

i, Los Angeles 23, C ‘if. or use INFORM 
A-GRAM Key No. 268-Q. 

EFFICIENT PERFORMANCE IN DIFFICULT 
AND INACCESSIBLE PLACES is assured with 
High Speed Steel Hand Cut R« tary Files and 
Burs, power tools used in flexible or station- 

I 1ft machines, portable electric or air 
Finishing operations, die sinking and 


y sn 







n pattern making are operations per 

f Literature is available from M. A. 

F F CO., INC., Dept. 42, 732 W. 

F iport, lowa r use INFORM-A- 
42-Q 





RIGID CONTROL OF ACCURATE MACHIN- 
eri ‘ : reir yey ptend is attained with the Hart 
one is anda complete c re § AT rd §S t ested spacing 
described drilling, grind- 
by addressin 5 Setup is easy 
ind company) to the Sale i and ~ sitive. 


ECLIPSE COUNTE RBORE. % | 

Ave., Detroit 20 (Ferndale), Mich TFORD SPE 

INFORM-A-GRAM Key No. J31-Q 
FINISH NG CONTOURS, poungel 7 ace 

RECESSES, AND SURFACES « x 

with the Sand-O-Flex, a multi-pur; 
type sanding and fir uhane device 
signed t ll 












Hort ord 
., G j .M-A-GRAM 
N 975-Q 
PRECISION GAGING pall INTERNAL CYLIN- 
DRICAL WORK to a fraction of .0001” is 
ichieved by the Comtorgage, a highly accu 
ted me arg instru- 









has often 1 
is available 








) p ss and auto- 
TION, Dept. 80 373 work > Master 
yeles 27, Calif., or use INFORM. i Bulleti Ni ; _ gives 


COMTOR COMPANY, Dept 
1ss r use INFORM-A-GRAM 


No. D80-Q. 
FLEXBLE ADJUSTABILITY PLUS ECONOMY 3, Waltham 
AND DURABILITY make Drive-All Selective Key No. A 
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ADDED LUBRICATING PERFORMANCE IS 
REALIZED by mixing Motor Mica Anti-Friction 
Compound with lubricants, producing a 
lubricating film on moving parts that prevents 
metal-to-metal contact. It cools hot bearings 
and reduces friction load in punch press, 
machine shop and die casting operations. 
Write SCIENTIFIC LUBRICANTS CO., Dept. 
4-56, 3469 N. Clark St., Chicago 13, Ill., or use 
INFORM-A-GRAM Key No. 456-Q. 

UP-TO-DATE DEVELOPMENTS, MATERIALS, 
AND HEAT TREATMENT are embodied in 
“National” Drills, Reamers, Counterbores, Mill- 
ing Cutters, End Mills, Hobs and Metal Cutting 
Tools. Handbook Catalog 16, from NATIONAL 
TWIST DRILL & TOOL CO., Dept. 91, Roches 





ter, Mich., gives information and data on the 
tools listed, plus other standard and special 
metal cutting tools, or use INFORM-A-GRAM 
Key No. C91-Q. 

HAND BURRING METHODS ARE ELIMINAT- 
ED and holes deburred in a speedy machine 
operation incorporating the Nobur Tool. Held 
in any machine spindle, it quickly deburrs 
even multi-walled parts and curved surfaces, 
smoothly and accurately. A booklet from NO- 
BUR MANUFACTURING CO., Dept 1-64, 910 
N. Orange Drive, Los Angeles, Calif., tells 
how it’s done, or use INFORM-A-GRAM Key 
No. 164-Q. 

IN THE TIME IT TAKES TO FLIP A LEVER, 
work fastened with Knu-Vise devices can be 
released, thereby speeding up _ production. 
This method of mounting and releasing is due 
to a unique toggle-action principle, also found 
in the Vise Wrenches which act- as work 


132 













































holders and wrenches. Write for information 
from KNU-VISE, INCORPORATED, 2200 Eighth 
St., Dept. 6-49, Detroit 16, Mich., or use IN- 
FPORM-A-GRAM Key No. 649-Q. 


EFFICIENT PERFORMANCE AND OUT- 
STANDING SERVICE are achieved by Aro 
Lubricating Equipment and Pneumatic Tools, 
assembled from accurate precision built parts. 
Compact design and low installation and op- 
erating cost make understandable their big 
demand. Write THE ARO EQUIPMENT CORP., 
Dept. 1-95, Bryan, Ohio, for information, or 
use INFORM-A-GRAM Key No. 195-Q. 


STABILITY, MAXIMUM EFFICIENCY AND 
ECONOMY OF OPERATION are insured with 
Cooley Electric Furnaces for industrial and 
laboratory uses. Those units heat-treat small 
parts quickly and can be used as auxiliary 
equipment to larger furnaces. COOLEY 
ELECTRIC MANUFACTURING CORP., Dept. 
5-87, 38 S. Shelby St., Indianapolis, Ind., offers 
Bulletin No. 56, or use INFORM-A-GRAM Key 
No. 587-Q. 

BETTER WHEEL DRESSING is assured by 
three separate drag angles provided by 
automatic, self-leveling action of the Booth 
3-Angle Turret Diamond Holder. Three sharp 
cutting points cleanly and accurately dress 
the wheel and reduce operations. A catalog 
sheet is offered by THE DIAMOND TOOL CO., 
Dept. 6-33, 938 E. 41st Street, Chicago, Ill., 
or use INFORM-A-GRAM Key No. 633-Q. 


DEPENDABLE PACKAGED POWER AND 
SERVICE, founded on design and precision 
built methods, are features of Hydro-Power 
hydraulic high pressure pumps, valves, con- 
trols, boosters and packaged hydraulic power 
units for hydraulic machine applications. 
Bulletin No. 460 from HYDRO-POWER, INC., 
Dept. 50, Springfield, Ohio, explains the com- 
plete line, or use INFORM-A-GRAM Key 
No. J50-Q. 

SPEED IS RECORDED, INDICATED AND 
AUTOMATICALLY CONTROLLED with Bristol 
Tachometer Recorders and Indicators, applied 
to paper machines, turbines and generators, 
conveyors, and blowing engine of blast fur- 
naces. Full data is offered in Bulletin $1400 
from THE BRISTOL CO., Dept. 29 , Waterbury 
91, Conn., or use INFORM-A-GRAM Key No. 
F29-Q. 

PROTECTION IS GIVEN TO THE FINGERS 
AND THUMBS by Steel-Grip Finger Guards 
in burring, grinding, buffing, sanding, assem- 
bly, machine and punch press operations. 
Made of flexible sturdy leather with porous 
woven elastic back, they protect the sides and 
front of the fingers. Inquire from INDUSTRIAL 
GLOVES CO., Dept. 96, 700 Garfield Blvd., 
Danville, Ill, or use INFORM-A-GRAM Key 
No. E96-Q. 
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Need Specialty Steel...F AST? 





Here’s How Crucible Warehouse Service 
can fill your needs—save you time and money 


LL OF THE STEFL you get from a Cru- 
A cible Warehouse is Crucible’s own 
make. This means that every item of 
high-speed—tool—die—stainless—alloy— 
machinery—or special purpose steel is 
backed. by the Crucible mills, which 
guarantees adequate stocks of uniformly 
top quality in every warehouse. 


Convenient and Time-Saving 
Ihe recent Harvard study pointed up 
the need for better control of steel buy- 
ing as an important factor in control of 
production costs. Are you taking full 
advantage of centralized buying? 
Crucible’s full-range warehouse 
service may make it possible for 
you to carry a lower steel inven- 
tory. Certainly it involves less 
paper work in checking and ac- 
counting—only one handling in 
the receiving department—re- 
quires no additional phone calls 
or orders to other suppliers. 


Service Engineers Available 
Crucible’s Advisory Service, set up 
at each warehouse, brings you the 
services of experienced steel men, 


Your Crucible representative can give 
vou sound help in selecting the right 
production steel and the correct tool or 
die steel with which to fabricate it. He 
can advise you on their most efficient 
use. In addition, mill metallurgists are 
available for consultation on special 
problems. 


Crucible’s Warehouses handle only Crucible 
steels ... and the men who make Crucible 
steels know what each type is best for. Call 
on your nearest warehouse for expert advice. 





* Crucible’s Branch Warehouses and Sales Offices 


Consult T 1 phone Directory o1 
Thomas’ Register for Nearest Office 


FULL RANGE 
QuaLiTY STEEL: 





( CRUCIBLE STEEL COMPANY | Hy] of America ) 





High Speed « Tool « Stainless « Alloy « Machinery 





fe INDUSTRY, 
Special Purpose Steels 


CHRYSLER BUILDING * 405 LEXINGTON AVE. * NEW YORK 17,N.Y. 
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A WIDE VARIETY OF MATERIALS can be 
cut with Ingersoll Standard Inserted Blade 
Cutters for milling and boring machines. Some 
types are suited for steel, others for cast iron, 
and many for general purpose. Their fields 








f application are so numerous, they overlay 
Cutter Catalog No. 55 from THE INGERSOLL 
MILLING MACHINE CO., Dept. 70, Rockford, 
Ill., gives data or use INFORM-A-GRAM Key 
No. C70-Q. 

INTRICATE CUTTING IS EFFICIENTLY 
HANDLED by the “"B-3” Beverly TI! 
Shear, that cuts without distorting, scr 
or marring the metal. Special desic Ss 
possible turning of metal to any position while 
cutting. A circular fr E BEVERLY Sk 1EAR 
MFG. CO., Dept. 8, 3004 W. 111th St., Chicago 
43, Ill., aiead description, or use INFORM.A. 
GRAM Key No. G8-Q. 

FINE penned AND reared: is ac- 
complished wit 21 rized At rasive 
Wheels and Points r, | 
and polish better 
ry ingredients are rubber 
ind polishing substa 














ntilica 





blended. Accurc ur informa 
tion is avail m MANUFAC- 
TURING CO., 21, ma St., San 





nage eg Calif .t us¢é ORM-A-GRAM Key 
E21-Q. 
"PRODUC: NG DIE CASTINGS in small runs 


oc 


IS iow das 4 





through the D 

caster. Becau pera 
tion, 500 to 70 is f 

to use single 1d 
multi-impressi « 1 1 
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production. This machine is described in 
literature available from the DCMT SALES 
CORP., Dept. 48, 401 Broadway, New York 13 
N.Y., or use INFORM-A-GRAM Key No. 
J48.5-Q. 

MEASUR'NG AND RECORDING SURFACE 
ROUGHNESS by means of two new acces 
sories to the Profilometer are described in 

ure recently released. The AW 
racer will measure surfaces on nearly all 
OD's and ID's from 4” up, also on both ex 
xrnal and internal tapered surfaces. 

: Reading Recorder provides 
rt record of the Profilometer 
Copies of these two leaflets are 
from PHYSICISTS RESEARCH CO., 
Dept. “9, hens Arbor, Mich., or use INFORM-A 
GRAM Key No. 773.5-Q. 

DRILLING, SCREW DRIVING, NUT SETTING, 
ROTARY FILING AND DIE GRINDING by 
pneumatic power is illustrated and demon 
strated in a bulletin, entitled “Ideal Machin 
ery Products.” Dust Collectors, Live Centers, 
Balancing Ways and “other machine products 
ire also listed. aoe are cbtainable by 
ng IDEAL INDUSTRIES INC., Dept. 30 
1296 ve., " caiaiaidia: Ill., or use IN 
FORM-A-GRAM Key No. H30.5-Q. 

PRODUCTION IS INCREASED AND QUALI- 
TY IMPROVED by Pneumatic Operating 
Equipment for Kick Presses. The air engine 
loes the work; it is impossible for cperator 
trip the press while hands are in danger 

1 explosive and production tool 

these presses indispensable. For 

é at PNEUMATIC 

we thway, N. J., use INFORM- 
RAM Key No. ‘G71 -Q. 

CHECKING ALL TYPES OF SMALL AND 

LONG —— ~ CLOSE LIMITS is the pur- 

( é effield Universal Precisionaire 

an air-flow gage that measures 
velocity instead of pressure. 
internal dimensions can be 
ccentricity, or thickness, etc. THE 

SORP., Dept. 24, Dayten 1, Ohio 
tin No. a 1-45, or use IN 
RM-A-GRAM Key No. 

— = USERS oe GAGES find facts 
> Steel helps build gages that 
justry’s requirements. Free 
1on-scuffing, with uniform re 
> to heat treatment, Graph-Mo Steel has 
ible struct d resists wear. Write ‘STEEL 
TUBE THE TIMKEN ROLLER BEAR 
5-73, Canton 6, Ohio, or use 

FORM-A- GRAM Key No. 573 
_ COMPLETE panne SERVICE by the 
znd most economical methods is offered 
rersal Grinding Co. Descriptive litera 
‘An Old Grind” describes the types of 
nes on which any form work from 
ti-diameter shafts up to twelve 
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uracy 


@ 


Original Acc 


Noted for maintaining original accuracy over a 
longer period. Criterion Heads are smooth, com- 
pact, rigid. Parts subject to wear are hardened. 
Lead screw is hardened tool steel, with threads 
ground from solid after hardening. All heads 
have large, graduated dial. Large offset adjust- 
ment eliminates need for offset boring bars. Two 
sizes: 1%," and 3”, 4%” and 1” bar capacity. 
@=a Shanks are interchangeable, enabling operator 
¥ A to use head on different machines. Ideally 
\e, a a adapted for slide boring tool holder on small 
a 


turret lathes. Ask your dealer or order direct. 






Lead Screw \ Request free literature. 
ground from 
solid AFTER 
hardening. 


USE FEDERAL FACILITIES 


4 for Dies, Special Tools, Jigs, Fixtures, Molds 


@ FEDERAL equipment 
is up-to-the minute. 









@ Ourtechnique ismod- 
ern— 


eter e ate 


@ Our personnel is 
trained tomeet your most 
exacting requirements. 








An eight-station 
rogressive die 
built by FEDERAL. @ When you a 


ing problem, write FED- 
ERAL. 


piele)Guee) ite) 7 Nsie), | 
400 N. Leavitt Street 
CHICAGO 172, ILLINOIS 
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inches long and six inches in diameter can 
be ground by the centerless method. For 
copies write UNIVERSAL GRINDING CO., 
Dept. 55, 2476 E. 30th St., Cleveland 15, Ohio, 
or use INFORM-A-GRAM Key No. J55-Q. 

BORING OPERATIONS are facilitated by 
the new adjustable boring bar produced by 
Pump & Products Co. The tool is compact, 
rugged, easily adjusted, and precision made. 
Literature describing this tool will be sent on 
request from PUMP & PRODUCTS CO., Dept. 
54, Tool Division, 6715 Detroit Ave., Cleveland, 
Ohio, or use INFORM-A-GRAM Key No. 
J54-Q. 

CLEANING MISCELLANEOUS STAMPINGS, 
bearing races after lapping, and numerous 
other products is described in literature by 
Ransohoff. The machines utilize the wet 
method, thereby eliminating the necessity for 
dust collecting systems. This literature will 
be sent on request from N. RANSOHOFF, INC., 
Dept. 56, Township & Big Four RR, Cincinnati 
16, Ohio, or use INFORM-A-GRAM Key No. 
J56-Q. 

INDIVIDUALLY MOTOR-OPERATED TOOL 
SLIDES enabling exceptional versatility of 
machining setups are part of the equipment 
of the new Uni-Matic lathe illustrated and 
described in new literature by Monarch. 
Electrical features and timing devices for 
efficient machining of parts at high speed 
are also described. Bulletin No. 1701 will 
be sent upon request by THE MONARCH 
MACHINE TOOL COMPANY, Dept. 5-38, 
Sidney, Ohio, or use INFORM-A-GRAM Key 
No. 538-Q. 

ENABLING DIRECT PR'!NT AND BLUE PRINT 
PAPER TO KEEP ITS PROPERTIES over long 
periods of time, a new coating process 
rendering more accurate reproduction of draw- 
ings has been developed by THE WING- 
VALENTINE COMPANY, 7120 North Clark 
Street. For further information write to them, 
Dept. 17, Chicago 26, Ill., or use INFORM- 
A-GRAM Key No. J17-Q. 

INDISPENSABLE FOR HARD-TO-GET-AT DE- 
BURRING, CHAMFERING OR COUNTER- 
SINKING JOBS, the BurrAway Tool gives split- 
second action, burrs blind holes, and drills 
and burrs in one pass. It is self-contained, 
precision built, and constructed for easy dis- 
assembly. Specifications may be obtained 
from HOLE ENGINEERING SERVICE, Dept. 3- 
20, 13722 Linwood Ave., Detroit 6, Mich., or 
use INFORM-A-GRAM Key No. 320-Q. 

ACCURATE AND UNVARYING CONTROL 
OF PRESSURE AND CYCLE TIMING with 
Vickers Hydraulic Centrols assure product 
uniformity and permit minimum product toler- 
ances. These pumps, valves and power units 
are an important component of modern high- 
production plastics molding machinery. _Liter- 
ature is available from VICKERS, INC., Dept. 


47, 1400 Oakman Blvd., Detroit 32, Mich., or 
use INFORM-A-GRAM Key No. H47-Q. 

TUBULAR AND SOLID BAR STOCK DIAM- 
EIERS ARE REDUCED into cylindrical, con- 
ical, or ‘’necked’’ and special shapes in 
Rotary Swaging Machines, without lIcss of 
material. This swaging improves physical 
characteristics of the metal and increases the 
wall thickness of tubular stock. STANDARD 
MACHINERY COMPANY, Dept. 30, Providence 
7, R.L, offers Catalog Section SM, or use IN- 
FORM-A-GRAM Key No. F30-Q. 

FIXTURES AND MACHINE INSTALLATIONS 
for internal and external broaching operations 
on the Type “XP” Vertical Pull-Down Broach- 
ing Machines are illustrated in literature re- 
cently issued. Tool handling is automatic; 
fluid power and design developments are 
incorporated. Bulletin 25000 is available from 
THE OILGEAR COMPANY, Dept. 44, Milwau- 
kee 4, Wis., or use INFORM-A-GRAM Key 
No. E44-Q. 

MAKING IT POSSIBLE TO ELIMINATE DE- 
FLECTION. overlap between clutch and brake, 
as well as time wasted in manual operation, 
the new Warco Open Back Inclinable Presses 
are designed for efficiency and _ safety. 
Features include especially welded construc- 
tion, stress relieved weldments, mechanically 
interlocked clutch and brake unit, electric 
push button controls, and an interchangeable 
die cushion. Write WARREN CITY MAN- 
UFACTURING CO., Dept. 93, Warren, Ohio, or 
use INFORM-A-GRAM Key No. E93-Q. 

GREATER ACCURACY AND S(CABILITY. 
longer wear life, less weight, and positive 
identification and adjustment are realized by 
using the Woodworth Thread Ring Gage, 
that starts round and stays round with every 
adjustment. Information on this mathemati- 
cally correct gage can be obtained from N. A. 
WOODWORTH CO., Dept. 9-26, 1300 E. Nine 
Mile Rd., Detroit Mich., or use INFORM-A- 
GRAM Key No. 926-Q. 

CAMSHAFT GEAR PRODUCTION IS 
GREATLY FACILITATED by using a standard 
Red Ring Gear Shaving Machine for correct- 
ing errors in involute form, tooth spacing, 
eccentricity, and helix angle. Tooth surface 
smoothness is also improved. Literature from 
NATIONAL BROACH AND MACHINE CoO., 
Dept. 39, 5600 St. Jean, Detroit 13, Mich., is 
available, or use INFORM-A-GRAM Key No. 
A39-Q. 

ADAPTABLE TO JIGS AND FIXTURES FOR 
EVERY CONCEIVABLE APPLICATION, “PEC” 
Toggle Clamps do work of expensive indi- 
vidually designed equipment, because of their 
infinite positions, exclusive, self-adjusting fea- 
tures. Folder No. 7 from PRODUCTS ENGI- 
NEERING CO., Dept 1-58, 9045 Wilshire Blvd., 
Beverly Hills, Calif., explains these features, 
or use INFORM-A-GRAM Key No. 158-Q. 
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Wrarra 


Suprom a 


For Tool, Die, Pattern or Template layout on 
metal . . . Quick identification of stock and 
parts .. . Shows up in sharp relief —dries in- 
stantly —easily removed...Write for circular. 
*Purple shipped unless otherwise specified 


MICHIGAN CHROME & 
CHEMICAL COMPANY 


6340 E. Jefferson Ave. * Detroit 7, Mich. 


N Patented 
\ HY-CcoO 
CENTER-DRILLS 


WILL SAVE FOR YOu, TOo/ 





Unbelievable savings are 
reported by every shop using 
the new, Patented HY-CO 
Center Drills. Send for proof 
in booklet— "A Winner 4 to1.”’ 
See how “tip clearance” helps 
prevent center drill breakage; 
why “HY-CO Center Drills” 
have no fatigue point; how 
LINE CONTACT with the 
Center abolishes out-of-round 
work. Send card with name 
and company for booklet to 
Dept. AD. 





Parent me 2403 868 




















Keep track of 

hole sizes as 

you bore or 
“grind 


Now you can be sure of the exact 
size of trial cuts in bringing a hole 
up to size during boring or grinding. 
With a set of Moore Direct Reading 
Leaf Taper Gages, any hole size can 
be measured in infinite increments 
from .095” to 1.005”. Simply insert 
the gage in the hole and read its 
diameter directly from the gage. 

Each leaf in the complete set of 
thirty-six is a separate tool, accu- 
rate to .00025”. It may be used indi- 
vidually without interference from 
any other gage. Graduations on each 
size overlap the next by .010”...en- 
able measuring of counterbored or 
shouldered holes as well as the bot- 
tom of through holes to check for 
bellmouth or taper. Write today for 
detailed literature. 


MOORE SPECIAL TOOL CO., INC. 
726 Union Ave. * Bridgeport 7, Conn. 


cD 


MOORE DIRECT READING 
LEAF TAPER GAGES 














Ger. 


OTARY FILES 


HAND CUT — MILLED CUT 
GROUND FROM THE SOLID 


There is a Grobet Rotary File, Cutter, Diesink- 

ers Bur in shape, size, and coarseness of 

cut for every type of hard or soft 
metal, plastic, wood, etc. 

Send for Catalog Y. R. illustrat 

ing the complete line in full 
size, speed charts, etc. 












421 Canal Street ('*; 1434 New York 13, N. Y. 


I 


IMPORTERS OF GROBET SWISS FILES ““Semcocm” MERS. OF GROBET ROTARY FILES 


. Hold Everything! 


Wait till you see the Sensational 








Holds work accurately and firmly 


Made of finest steel and artifi- 
cially aged for stability with 
surface hardened evenly. All 
surfaces are ground parallel and 
square within .0002. This angle 
iron replaces many special jigs 
and fixtures and pays for itself 
in time saved in setting up jobs. 

Left: Grinding a fixture 
square both ways. Diamond is 
adjustable on angle iron so wheel 
can be dressed without raising 
or lowering spindle. 

Right: Checking squareness 
of tool in relation to shank. Base 
plate of angle iron permits clamp- 
ing it to surface plate. 





Send for folder T-30 


LASSY TOOL COMPANY e Plainville, Conn. 
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LASSY ‘Vio’ ANGLE IRON 
For BORING * GRINDING ¢ INSPECTION 



















| 














PR 


eed up Drilling 
Costs 


Will Sp 
and Lower 


PRECISION DRILL JIG BUSHINGS 


Standard sizes and styles in stock for prompt delivery. 
Write for catalog showing table of standard sizes of bushings with 
price list and other valuable information for the tool designer 






BUFFALO, N.Y 
Kelly Tool Co 
Cleveland 8196 


Carlton 





ACCURATE BUSHING 


NEW YORK, N.Y 
Wisconsin 7-9193 


REPRESENTATIVES 


HOUSTON, TEXAS 
Eberhard Chickeri 


DAVENPORT, 1OWA 
ng Tool & Equipment Co. Davenport Engineering Co. 
68584 Diet 2-2279 


SEATTLE, WASH. 
F. Soderling Co. 
MAin 6056 


* DETROIT, MICH CHICAGO, ILL * STRATFORD, CONN PHILADELPHIA, PA. LOS ANGELES, CALIF. 
Booth & Shaw Prescott Production Tool Co. Elisworth Stee! & Supply Co Albert Dorn Wolter W. Millar 
TEmple 1.4040 ARmitage 3364 Ridgeport 7-3317 DElowore 3553 PRospect 2687 


*Stock corried at these locations 


COMPANY, 440 North Ave.; GARWOOD, N. J. 


WEstfield 
2-2415 








Ne: 
CHAMFERED 
CORNERS.-- 
iat). me Selon Wal, Te 
BASE OF LETTER 
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Deep, hand-cut letters done in special formula steel, the 
result of 90 years of die making. Faces angled for extreme 
strength. Ideal for parts identification, tool marking, num- 
bering, etc. Available through mill supply houses. 

(Also made in REVERSE for MOLDS and DIES) 

Nnewcan & Pettis Mfe. Co. New Haven, Conn. 











Talk About 
PRODUCTION 


thoyES / 


4,000 PARTS per DAY 
with DI-ACRO Bender 


“Enclosed pictures in our plant prove the 
DI-ACRO Bender will do a real production 
Job. We are king 4,000 pleted parts 
per day which is competitive to most Power 
Presses.”” (Name on Request.) 





Here is an example of “DIE-LESS DU- 
PLICATING” typical of a great variety 
of formed parts readily made with DI- 
ACRO Precision Machines, — Benders, 
Brakes, Shears. Picture below shows the 
DI-ACRO Bender making an acute right 
angle bend and photograph above shows 
the finished part formed to die precision. 
Women operating DI-ACRO units main- 
tain a high out-put on production work. 





ONEIL-IRWIN 


Pronounced “DIE-ACK-RO” 3)—> 








Squares and sizes ma- 
terial, cuts strips, 
makes slits or notches, 
trims duplicated 
stampings. 3 sizes. 
Shearing widths, 6’, 
v.12. 





















Forms non- 
stock angles, 
channels or 
“Vees’’. Right or left 
hand operation. 3 
sizes. Folding widths, 
C,37", i. 


Send for Catalog 
showi iz DI-AC RO Preci- 
sion Machines and many 
examples of parts made 
with “DIE-LESS DU- 
PLICATING”. 


mFG. CO. 


315 EIGHTH AVE. SOUTH * MINNEAPOLIS 15, MINNESOTA 
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SHOP 








AIDS 





For You And Your Job 








Use our postage-free Inform-a-Gram for your requests. 


GRINDING, SANDING, BUFFING, WIRE 
BRUSHING, drilling, reaming, screw driving, 
and nut setting are operations performed by 
the new Rotor Air Tools. Discussing nine 
case histories of cutting costs in nine fields 
along with actual amounts saved by using 
the right tool for each job, Booklet No. 30 
contains 44 pages of valuable information. 
Write The Rotor Tool Company, Dept. 4-49, 
17325 Euclid Ave., Cleveland Ohio, or use 
INFORM-A-GRAM Key No. 449-Q. 

“HOW TO CLEAN WELDS” covers all 
phases of weld cleaning and provides com- 
plete instructions on the subject for experi- 
enced welders as well as beginners. Plant 
managers will find valuable data and sug 
gestions on improving workmanship, increas- 
ing production, and reducing costs. Subjects 
include: importance and ‘methods of weld 
cleaning; how to clean are and gas welds 











HOW TO CLEAN 








ey 
THOMAS L.ADAS 
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tests of a clean weld, cleaning before, during 
and after welding; effect of rust, ofl and dirt 
on welds; and cleaning subsequent beads, 
fillets, and grooves. The booklet is offered 
by Chicago Manufacturing & Distributing Co., 
Dept. 5-90, 1928 W. 26 &t, Chicago, Ill., or 
use INFORM-A-GRAM Key No. 590-Q. 
“PRODUCTION ILLUSTRATION”, by john 
Treacy, is a completely thorough exposition 
of production illustration from all pertinent 
aspects. The widespread adoption of per- 
spective illustration as a medium of engineer- 
ing presentation created a demand for an ex- 
position of the principles and _ techniques 
which has been confirmed by actual indus- 
trial usage. Though the material in this book 
has been drawn mainly from the airaraft 
industry, the methods are applicable to al- 
most any product or type of manufacture. 
> text and only a few of the illus- 
have appeared in any other publica- 
tion. The illustrations selected for examples 
1ctual production drawings, and will in- 
ate the most practical and widely ac- 
d standards. 
s subject falls into two main parts which 
may overlap. First is the actual preparation 
production illustrations—the drafting and 
shading techniques, short cuts, perspective 
methods, reproduction aids, and other “tricks 
of the trade’. Second is the introduction and 
practical application to the problems of in- 
trial production—the why, what, when, 
d where. 
Copies of this 202-page book are available 
from John Wiley & Sons, Inc., Dept. DJ, 440 
Fourth Ave., New York, N. Y. Price $4.00. 
DO YOU KNOW that grinding is the cut- 
ing action of thousands of abrasive grains on 
face of the grinding wheel and that the 
grains actually cut chips out of the work? 
Handbook on Abrasives and Grinding 
eels’ presents, clearly and concisely, a lib- 
eral amount of information on the subject. 
Discussion on grinding wheel structure and 
marking is easily understood; proper selection 
is advised; tables and data on wheel speeds 
and spindle diameters are easily absorbed. 
Operating rules and hints offer safe use, care 
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and protection of abrasive wheels. Grinding 
wheel recommendation and selection tables 
definitions and available printed matter com- 
plete information herein contained. Norton 


Company, Dept Worcester 6, Mass., will 
honor your request for a copy, or use IN- 
FORM-A-GRAM Key No. 545-Q. 

“EVERYDAY MIRACLES”, a 25-minute 
sound motion picture, dramatizing recent con- 
tributions to industrial progress by Carboloy 
cemented carbide, is relea Sarl 
Company, Inc., Detroit, M 
was prcduced “on location” at 
main plant in Detroit. It is des 
miliarize users of hard metal carbides with 
recent accomplishments resulting from the 
use of these met and also to stimu 
thinking as to p 
picturization cf hov 
prove interesting ar 
groups in view of th 
to utilization of hard me 
formation, write or wire: 
812 Book Bldg., Detroit 
FORM-A-GRAM Key No 

SOLVING FORMING AND PUNCH NG 
PROBLEMS occurring in the et metal in 


dustry is facilitated by th 1 
' 
















rson “Ben jing 





and Punching Calculator, now available t 

shop supervisors, engineers, and executives 
in metal-working plants. This handy device 
gives die opening and 3 capacity re 

quired for making 90° in mild and 
stainless steel of all comm ised gaug 

It indicates tons per hole required to punch 


holes of 8 different sizes in mild steel plate 
of a wide variety of gauges. It may be cl 





tained free of charge by writing nA 
steel Press Company pt. 68, 1 »» Ord 
St., Chicago 19, Ill., or INFORM-A-GRAM 





Key No. J68-Q. 

CENTERLESS ae gag pervineedll wil 
be interested in "“W 1 : C 
bulletin containing suggesti 
grinding operators T 
and illustrates mach 
will aid 
from thru 
ing. The 












easy reference for 
wheel markings areé scrik C 
lection of wheels. Direct inquiries for Bull 
tin No. 16 to Waltham Grinding Wheel Con 


1 
MA 
IV 


pany, Dept. 66, Waltham 
FORM-A-GRAM Key No. 

COVERING VIRTUALLY EVERY — 1@) 
BROACH NG METHODS. I 





and 








broaching equipmer 1 , 
Manual and Ca g has li 1 by 
the Col Br f shoo and 
manufa¢ mechanic: 





hief tool 
complete and 
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six sections, and has an extensive cross-refer 
supplemented by an index. 
I elating to involute splines is 
particularly complete, covering 34 pages. 
Address requests for No. CB-46 to The Colonial 
Broach Co., Dept 26, P. O. Box 37, Harper 
Station, Detroit, Mich., or use INFORM-A 
GRAM Key No. 26-Q. 

“THE DEVELOPMENT OF seeing ed “if 














by E. T. Bell, Pre essor of Mathematics, Ca 
fornia Institute of Technology. The author's 
presentation cf waliee was motivated by 
two factors. 1 st was the request from 
imer sour , princ pony students and 
tors, fer a broad account of the gen 
ral development of mathematics, with pa 





























ti reference to the main concepts and 
m<é is that have, in 1¢ measure, s 
vived seccnd was his personal associ 
tition f veral years with creative mathe- 
ttici in both the pure and dd 
livis T xt is net a history 
<ditional kind, but is a narra tive 
lecisiv pochs in the development of 
“3 v second edition 
t fif 1g f new material. Ti 
itions Je numerous short amplifi 
f I is t from Greek 
i t itl tical logic, with 
tes cn sym ism, algebraic and 
I ulttices, and cther suk 
1 n striking re 
Devs f Mathematics,”’ second 
{ 1 by McGraw-Hill Book 
West 42nd Stree New York 18 
N. Y., and is priced at $5.00. 


INVESTIGATION OF THE STRENGTH OF 
Ri 'VETED JO‘NTS IN COPPER SHEETS is dis- 
| ulletin No. 360, recently issued by 


of Illinois. =~ us ways, in 
ich a_ riveted int connecting pper 




















ets it f are po sinted out; tests, 
planned te ne strength of riveted joints 
1gainst failure | 
oe 
ie fe is 
1 f she 





of undr iven rivets 
ee The bulletin 
uest from Engineer 


of the University 





GIVING COMPREHEN? SIVE EXPLANATIONS 
grain sizes, types and fundamentals of 
jing wheel cperation, the 94-page book- 
“Grinding Wheel Infcrmation”, is easy tc 
well illustrated with photo- 
ross-section line drawings. Write 
asives Co., Dept. 3-94, Owosso, 
NFORM-A-GRAM Key No. 3J4-Q. 
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You need low-cost 


OPTI-LOCA 





OPTI-LOCATOR — 

Visually aligns ref- 
erence marks to axis 
of spindle rotation. 


B Corrects for 
spindle runout. 


Makes all locat- 
ing problems sim- 
ple, accurate, posi- 
tive. 


BD Can be used on 
any machine tool 
for greater precision 
in boring, measuring 


or locating. 








Write for Free Folder 
illustrating simple opera- 
tion and many uses! 














ye a co. 


DEPT. T, 351 S. LA BREA AVE., 
LOS ANGELES 36, CALIF. 


MANUFACTURERS OF OPTI-TOOLS 
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TuMicG 
VERNIER 
CALIPERS 


Made for LASTING DEPENDABILITY 
Graduations and numerals 
applied by a new scientific 
acid etching process to a 
depth of .002, assuring a 
degree of accuracy and per- 
manency heretofore un- 
known in tools of this type. 
See illustration below. 
Graduated on both sides in Eng- 


lish—one side for outside measure- 
ments, the other for inside measure- 


ments. 

No. 75 SERTES—4 sizes—6, 12, 24 

and 36-inch—length of jaws 114", 

23," and 3” on the two larger 

sizes. Sold with or without case. 
ASK YOUR JOBBER. 

Precision is a TU-MI-CO Tradition 
WRITE FOR BULLETIN TD-V 


TUBULAR MICROMETER CO. 
ST. JAMES, MINNESOTA, U. S. A. 
Milwaukee Branch + Plankinton Bldg. 


rar 
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‘ VERNIER CALIPERS 
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STEEL SQUARE 


























The Oliver Die Maker 
cuts direct time cost of 
production from 50% to 

60% - No 
toolroom is com- 
pletely equipped 
without one or 
more of these 


fe) greater machines. Now 


PROFITS B,. a yess 


Oliver’. 


LAPPING OPERATIONS 


Savings in your toolroom time will soon 
pay the low initial cost. 












OLIVER 
INSTRUMENT COMPANY 
1436 E. Maumee 
Adrian, Mich. 

















AUTOMATIC DRILL GRINDERS 
TOOL & CUTTER GRINDERS — DRILL 


POINT THINNERS TEMPLAITE 











IF YOU DESIGN, MAKE OR 
HEAT TREAT TOOLS OR DIES 


This 315-page shop handbook can be a real help to your 
tool makers and heat treaters. It can help them select and 
heat treat the right tool steel for the job. Today, “Tool Steel 
Simplified” is being used in many plants to improve tool per- 
formance and cut costs, to save time and money all along 


the line. OVER 


Send today for your copy of this authoritative, inexpensive 


handbook for all men who are responsible for designing, Petey) 


making or heat treating tools and dies. 


COPIES 
IN USE 











t THE CARPENTER STEEL COMPANY 
i Reading, Pa. Dept. 9-U I 
Please send me postpaid a copy of TOOL STEEL ] TOOL STEEL 
} SIMPLIFIED, I enclose $1.00 ($3.50 outside the 
‘ U.S.A.) in full payment for the book. | $ IM PLIF IED 
Name Title = 1 By Frank R. PatmMer 
I Vice-President of 
3 Firm Name. 1 The Carpenter Steel Company 
] * 





i Mailing Address 














City. ss State 315 Pages 205 Illustrations 
l PLEASE ?RINT Sic said $1.00 Postpaid in U.S.A. 
ie tee es Ges ab aes Gs Gn ls os Se ee a ee Elsewhere $3.50 
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NU te] Kod f 
outer’. WHEEL DRESSERS 


GET MORE 
UNIFORM 
DRESSING, 
TOO! 


CLUSTERS OF DIAMONDS! _ 


Special Carboloy Cemented Carbide matrix diamond- 
loaded from base to peak, holds particles securely. 
With many diamonds you get more uniform dressing. 
3 Standard D.1.C. Dressers for fast dressing of a wide 
range of rough, semi-finish and finish grinding wheels. 


Fi LOWER INITIAL COST 


Carboloy D.1.C. Dressers cut your initial costs, be- 

cause they are priced about 50% below single-point 

= And, they give you diamond-dressing at its 
st! 


2 LOWER MAINTENANCE COST 


Single-point diamond dressers require frequent re- 
setting—expensive, and time consuming. D.I.C. 
Dressers can be reconditioned in a few minutes in 
your own 


3. REDUCED INVENTORY 


lo need fo carry a stock of replacement dressers to 
al in" while others are out being re-set. D.1.C. Dress- 
ers require no re-setting. 


FOR BEST RESULTS WITH YOUR CARBOLOY 
CEMENTED CARBIDE WHEEL DRESSERS — 


@ Be sure to use correct traverse feed, to get maxi- 
mum number of pieces, and to avoid wheel-glazing. 
(For Table of Correct Traverse Feeds, send for free 
Booklet DR-101). 

@ Avoid making too many passes without infeed. 
@ To avoid dressing taper, turn dresser one-quarter 
turn in holder. 

@ Reconditioning takes only a few minutes, and can 
be held to a minimum by making sure tool is mounted 
correctly and turned often. 









Also Sold By 
Leading Mill Supply Distributors 


CARBOLOY COMPANY, INC. 
11109 £8 MILE BLVD. e DETROIT 32, MICH. 


CARBOLOY 


[ WHEE 
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“RAWHIDE PROTECTS” 
CHICAGO RAWHIDE 
PROTECTS MOST 





































For “soft” mallets and hammers, no 
other material has the natural protec- 
tive qualities of tough, coiled rawhide. 
It protects finished surfaces, valuable 
machines and expensive dies... delivers 
maximum striking power and durabil- 
ity at the same time. 

Fifty-eight years of experience in 
selecting, processing and seasoning 
mechanical rawhide is behind every 
Chicago Rawhide mallet and hammer. 
This is your assurance of a rawhide 
hammer or mallet that will stand up 
under severe, continuous blows— and 
still furnish maximum protection. 
Always specify Chicago Rawhide. 


cnicaco fawhide MFG.CO. 


CHICAGO 22, ILLINOIS 
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1209 ELSTON AVE. - 





Standardize with these TIME SAVERS 
... Order Today 









































IMMEDIATE DELIVERY 

At one-half your cost to build, you can stock in your own tool crib 
any or all **27 Varieties’’ of Noble & Stanton’s standurdised Jig and 
Fixture Components in a full range of sizes to meet your every need— 
just as you stock drill jig bushings and cutting tools. ‘These standard 
parts, **The Chrome Plated Line’’, supplied with full size templates 
for tracing, can save their cost in your designers’ time alone. 

Noble & Stanton’s large production runs and careful quality 
control assure strength and durability at costs far below custom 
building. Furthermore, Noble & Stanton’s ‘27 Varieties”’ of Jig 
and Fixture Components are made of steels best suited to each 
application. Also, they are processed to precision standards and, 
for your protection, they are heat treated and chrome plated where- 
ever practical. 





A price list and portfolio containing actual size drawings and 
specifications are available upon request. 





CAPACITY 


“27 VARIETIES” 


= The Chrome Plated Line 


SBJ 4 ]2x 3% x 3% 


SBI 6 |2Y2 x 4Y4 x 4% - Adjusting Head Screws 
SBI 8 [3x 5% x 5Y% Adjusting Half Nuts 
* C-Washers 

Cam Action Clamps 

Clamp Rests 

Flange Nuts 

Gang Mill Fixture Bases 

Ground Thread Studs 

Heel Clamps 

Heel Clamp Assemblies 

Hand Knob Clamp Assemblies 

Hand Knob Clamps 

Hex Jig Feet 

Jig Feet 

cal Knob Shoe Assemblies 
a Mill Fixture Bases 

ONE OF THE “27 VARIETIES” Quarter Turn “Lightning” 

STANDARDIZED BOX JIGS Compe ' 

Quarter Turn Screws 

Rectangular Box Jigs 

Square Box Jigs 

Stud Drivers 

Swing Bolts 

Swing Clamps 

Spherical Washers 

Socket Head Shoulder Screws 

T-Angle Plate Fixtures 

Precision V Blocks 


SBJ 10]342 x 64% x 6% 





* 





CAPACITY 


RBJ 2 file x 154 x 234 


RBI 4]? x 234 x 354 


RBJ 6 }2"2 x 334 x 5% 





RBI 8B It x 434 x 734 


rages 
ee 






Normalized cast iron body squared to + .001 tolerance 
Precision fitted finished machine steel gate 

Hinge pin hole line drilled and reamed at precisely 90° 
Precision fitted pin easily removed 

Gate will not bind or shake 

Noble & Stanton quarter-turn screw included 

Hardened jig feet, if desired 


Representatives in Principal Cities 


NOBLE « STANTON, iwc. 


Meauvtecterers of Teele, Geges ond Theis Accossevies 
etorored, ONIO0 













































Substitute TIMESAVER LAPPING COMPOUND 


For Expensive Hand Scraping and Running - In Operations 


PRODUCE PERFECT FITS 
ASSURE QUIET OPERATIONS 





rib You can produce perfect fits, assure quiet 

and operation and save time and money by substi- 

d— tuting Timesaver Lapping Compound for expen- 

ard sive hand scraping and running— in operations. 

ites : : . | 
Timesaver is easy to use and rapidly produces 

‘ perfect fitting bearing surfaces. 

ity 

ond Timesaver Compound will not imbed into 

Jig any metal nor will it continue to cut. 

ach Used by leading manufacturers for the past 

nd, twenty years for the fitting of all types of gears, 

re= bearings, valves, pistons, slides, etc. 

vail Grades for lapping hard and soft metals. 


A request on your letterhead will bring FREE | 
SAMPLES and complete data. | 


- tzeartapped to wecivion.in _TIMESAVER PRODUCTS COMPANY 


assembly, with Time- 
31 S. Desplaines St. . Chicago 6, Illinois 





saver Compound 














SENSATIONAL, NEW, EXPANDING MANDREL DESIGN... . 
OPERATION CYCLE SPEEDED — EXTRAORDINARY PRECISION 


CURTISS-WRIGHT CORPORATION RANKS OUR PRODUCT WITH THEIR BEST 
TOOLS. CLEVELAND GRAPHITE BRONZE COMPANY, LEADING BEARING 
MANUFACTURER, STATES NEW HIGH ACCURACY REACHED. PLUS SUBSTAN- 
TIAL PRODUCTION BOOSTS. 
























WiTH 
Ti — YOUNG ROLLER CLUTCH PRECISION 
Ime-testec 
Overrunning VANDRELS 
a, NO MORE “CC” WASHERS, WRENCHES, DRAWBARS, 
le Hip NO MORE ARCS OR TAPERS BEFORE OR AFTER EX- 
— PANSION GRIP — CONCENTRICITY IN LOW 10,000ths 


— PRODUCTION OR INSPECTION. 


Assured parallelism of sleeve surface to center line —abso- 
lutely no variation in repeated mounting of parts — no 
tapers. Uniform full-work-length friction-locking gives 
complete control and contact of entire bore area. Slip part 
on mandrel with slight counter-clockwise motion, that’s 








all — it’s ready — Self-contained, self-expansion, self-lock- 
ing, self-contraction. Instant unloading, no jamming, 
Quotations no adjusting — Interchangeable sleeves — Built to your 
Definitely bore tolerance high limit, with automatic contraction to 
Moderate low limit — Any mounting — Any machine operation — For 


bore diameters .500 and up — Reduces tool costs, extra 

equipment investment, operating costs, maintenance, down 

Good delivery time, scrap, salvage. 

Schedules — ROUGHLY SKETCH DESIRED MANDREL INTO JYOUR 
PART PRINT AND FORWARD FOR QUOTES. e 


YOUNG ARBOR CO., 3257 Bradford Road, Cleveland Heights 18, Ohio 
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PUNCHES and DIES 


are Zuckly 
LOCK 
INTERCHANGEABLE QPricccnccsc 
PUNCH 
Allied’s R-B Interchangeable Punches and Dies 


are quickly installed for trouble-free produc- 


tion in the metal-working and plastics indus- 
tries. They are available from stock in standard 


round, oblong and square shapes of almost 





any required size. Specials of any size, shape or 
material are promptly furnished to your speci- 


fications and delivery dates are dependable. 


Write today for large illustrated R-B Catalog 





AUER”, ALLIED PRODUCTS CORPORATION 
mes Seo 





Department 20 @ 4634 Lawton Ave. @ Detroit 8, Michigan 


oO 
¢ 


a . 
. 
‘eons? 


able Chucking Reamer is made 

in three models. CR has a straight shank 

...CT has a tapered shank. SR is a stub reamer. 

All have left hand spiral flutes with an 18° helix 

angle. That’s why these reamers can finish holes with 
keyways, slots, oil grooves and other interruptions. 

All of these reamers are available for immediate shipment. 

Sizes range from %” to 1%”. They have an expansion range 

of .025” to .031”, depending on diameter. 
Decide right now to put these reamers to work for you. ..and 
cash in on all the money-saving advantages they have to offer. 
We will be glad to send prices and sizes. Just drop us a line. 


EVANS — 


REAMER AND MACHINE COMPANY + 512 South Main St., New Lexington, Ohio 
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ask The new Evans Adjust- 











High-Speed BENCH 
SURFACE GRINDER 


ACCURATE WITHIN .0001 


A sensitive machine built to 
tigid standards of accuracy 
and workmanship specially 
*“*For the job 
that fits in your palm.” 


designed 


WRITE FOR BULLETIN 








| SANFORD MFG. CO. 
| 1020-28 Commerce St. 
Union, N. J. 















OCTOBER, 1946 ° 


































































































SMALL PARTS 


Fast+ Accurately 


with this 


NEW 


Rouse 
HAND 
MILLER 


Rouse 


Fixture Set-Ups 
that Speed Pro- 
duction. 


It’s a high-speed, 
motor-driven 
unit¥that has 
many uses in fin- 
ishing operations 
for light cuts on 
aluminum, brass, 
steel and other 
metals .. . also, 
rounding and 
burring steel and 
east iron. Inex- 
perienced opera- 
tors quickly learn 
to use it with 
speed and pre- 
cision. ‘ 

The Rouse 
Hand Miller, with Rouse Fixture 
Set-Ups, provides fast, accurate, 
low-cost milling for a big variety 
of small parts used in electrical 
work, instruments, aviation, com- 
munications and similar work. 

Available for immediate shipment. 
Write for illustrated circular and 





full details. 





$98 (without Fixtures) 
F.0.B. Chicago, Motor Extra 
















H. B. ROUSE AND COMPANY 


2216 North Wayne Avenue 


Chicago 14, Ilinois 











FORWARD DRAWINGS 
FOR ESTIMATE! 


Dies built of Strenes Metal are usually 
available for use quicker because there is 
far less machining time involved—a real 
cost economy. 


Strenes Metal dies invariably deliver 
several times the usual number of stamp- 
ings between redressings, regardless of the 
depth of the draw—a tremendous produc- 
tion advantage. 


Heaviest users of Strenes Metal dies in- 
clude car, truck, tractor, farm implement 
manufacturers; also stove, refrigerator, 
casket and vault builders. 


Perhaps you should be using Strenes 
Metal dies. Send in your drawings for 
study and estimates. 


The Advance Foundry Company 


DAYTON 3, OHIO 


FOR DRAWING AND FORMING DIES 














CARDINAL MACHINE COMPANY 
GLENDALE, CALIFORNIA 
‘THE @S BEEP PEE MANUFACTURER’’ 
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With high speed automatic equipment for 
volume — with separate department for 
prompt handling of small orders and experimental 

work —with 75 years successful experience guiding 

each step from design to delivery—this is the source 
for quality springs. Your inquiries invited. 


THE WILLIAM D. GIBSON CO. oivision oF associateo sprinc corporation CHICAGO 14, ILLINOIS 


-Save TOOLS : TIME * LABOR 
with the Improved » NMC 
 DEMAGNETIZER 


No shop or toolroom can afford to be without 
one. Thoroughness of the AMC Demagnetizer 
will give greater precision to finished parts. 









One pass through AMC Demagnetizer removes 
all magnetism from processed parts. Large 
flat surfaces are demagnetized by sliding unit 
over surface. 


@ Our AMC Demagnetizer will pay for itself in a few weeks. Standard 
units available, and special sizes to order. 


p Write today for illustrated circular. 


ALOFS MFG. CO. 


1619 Madison Grand Rapids, Mich. 
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BY TEST: 


You'ne Buying 


FETIME 


ACCURACY 


.»»WHEN YOU PURCHASE FONDA 
LIFETIME-CARBIDE GAGE BLOCKS 
es 


A Sostad 





wear-r e tests show the 


average weat of gage blocks of three types to be: Life- 
time-Carbide, —11 Millionths; Alloy-of-Steel, —133 
Millionths; Steel, —1530 Millionths. These recent 
tesis, using a common shop abrasive, show conclusively 
that Lifetime-Carbide has a life as much as 139 to 1 


























STEEL 


ALLOY-OF- 
STEEL 


LIFETIME 
CARBIDE 


NOTE: 


material is 


treme pu 


gage bloc 


millionths 
with meti 


CARB 


not one millionth! 
their inspection sets to wear from 10 to 25 






over other types of gage blocks. 


LIFETIME-CARBIDE COSTS 


LESS IN USE THAN ANY 
OTHER GAGE BLOCK 
MADE. 


Further proof of the universal acceptance 
of carbide as the most wear-resistant gage-block 
the recommendation, by other gage 
block manufacturers. of the use of carbide wear- 
blocks to prolong the life of their steel and alloy- 
of-steel gage blocks. 


BY SHOP EXPERIENCE: A Fonda customer 
used a 35-C set of Lifetime-Carbide blocks in the 
grinding room of their plant, subjecting them to ex- 


nishment on two shifts daily. In six 


months the set had received a normal 10 to 15 
years’ usage. 
the calibration certificate attested that not one worn 


Inspected at the end of this time, 


k could be found. No wear observed — 
Heretofore, they had found 


in three month's time, though handled 
culous care in a temperature-controlled 


laboratory. 


W 


rite for complete details 


FOINIDA 


GAGE COMPANY 
Stamford, Connecticut 
MANUFACTURERS OF LIFETIME - 
IDE AND STEEL GAGE BLOCKS 





MIRROR FINISHES 


ta Mini tes tastead of Hours 





On Tungsten Carbide, Tool Steels, 
Special Steels, Chrome, etc. 





Laboratory Graded 


Pure Diamond Powders and 
Diamond LAPPING COMPOUND 


Produces super-finishes and pol- 
ishes down to less than a MICRO- 
INCH with INCREDIBLE SPEED. 


Write us your lapping problems. 
No obligation. 


: ACE ABRASIVE LABORATORIES j 


* 1 SPRUCE STREET « NEW YORK 7,N.Y 























HyeCU IAP GRINDERS 
Sharpen ALL The Vital Points 
CHAMFER @ FLUTES @ SPIRAL POINT 


@Fust—eusy to operate. 
@Complete—no parts to change. 
@Capacities—42 to 14%" hand taps— 
with interchangeable heads. 
HEADS ONLY AVAILABLE FOR USE ON 
UNIVERSAL TOOL & CUTTER GRINDERS 









Write for Circular (GH 


HENRY P. BOGGIS & CO. 
{277 W. Third St, Cleveland, 0. 
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System Of Individual 
Motor Drives 


for all kinds of machines and equip- 










ment requiring one or many speeds. 





1 Speed 


| ®@ Complete units for Brown & Sharpe, Cleveland and 
3 Saeed | 


other automatics. 
Models ®@ 3- and 4-speed DRIVE-ALL Gear Transmissions pro- 
4 ¢ d vide a selective change of speeds through finger-tip 
opee control. 
@ Single speed transmissions, for machines running at a constant speed, provide 
better use of higher speed motors through larger driving pulleys, such as are required 
for eflicient punch press operations. 


COMPLETE INFORMATION FURNISHED UPON REQUEST 


DRIVE-ALL MANUFACTURING CO. 3400 CONNER AVE. 








DETROIT 14, MICH. 
ULTRA PRECISION 


RETRACTABLE FILE—feature of 


NEW (D-5) DUPLEX FILING MA- 
CHINES for rapid filing or sawing 
of DIES.CAMS. KEYWAYS., FORM 
CUTTERS, TEMPLATES, BLIND 
HOLES. MOLDS, FLANGED 
PUNCHES. 








DIE TABLE swings up vertically. 





IDEAL TOOL and DIE CO., INC. - 


SINE VISES Master Gage Builders! 


For SURFACE GRINDING, LAYOUT, INSPECTION 
OF GAGES. TOOLS, AND FINE INSTRUMENTS 


















No. 2 (Sine of 5”) 
TILTS ONE WAY 
as Sine Bar. Opens 


Three Inches 
Size, 6"x244"x24" 





No. 3 TILTS 
THREE 





744°x34'x 24" 
Opens 314" 





LAPPED 


HARDENED, GROUND, 


Features Include: 


1. Precision Sine Rolls 

2. Non-Projecting, fully covered, Telescoping 
Screw 

3. Removable Grip Screw Knob 

4. Prismatic Slide Jaw 

5. Accurate Integral V-Block 

6. Tolerance .0002" 


WRITE FOR CIRCULARS 


735 CONGRESS STREET 
SCHENECTADY, N. Y. 
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BOYAR-SCHULTZ NO. 618 
PRECISION SURFACE GRINDER 


A MACHINE TOOL designed to 


give the fine finish and high degree 
of accuracy necessary in the finest 
gage grinding and tool and die 
making. 


It is built with a sturdy rugged- 
ness that maintains that fine ac- 
curacy for a long period of time... 
much longer than most similar 
tools are expected to last. 


Such long lasting precision per- 
formance gives the inevitable result 
of greater economy. 


BOYAR-SCHULTZ CORPORATION 


2112 WALNUT STREET + CHICAGO 12. ILL. 














STEEL FORGED QUARTER TURN SCREWS 
FOR JIGS AND FIXTURES 
Send for Catalogue “A” 
INTER-STATE DESIGNING & TOOL CO. 
3515 N, 10th St. Philedelphie 40, Penna. 











THREAD GRINDING 
BROACHING 
MAGNETIC INSPECTION 


ah agronor sls 


1917 EAST GI! ST * CLEVELAND 3. OHIO 














MACHINE SHOP TOOLS 


DRILLS - REAMERS - MILLING CUTTERS 
- TAPS - DIES - ROTARY TABLES 
AND PRODUCTION TOOLS 


| SEND FOR OUR 220 PAGE CATALOG | 


Lafayette Tool & Supply Co. 


128 Lafayette St., New York 13, N. Y. 




















Variable 
Center Scope 


The world’s stand- 
ard of accuracy in 
locating layout lines, 
centers, holes or 
edges. Fast, fool- 
proof. 


Write for Catalog No. 10 


Dealers in Center Scope Products 


Principal 3829 San Fernande Read 
Cities. Glendale 4, Calif. 
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ecomernene, 


For heavy duty counterboring re- 
quiring rigidity, strength and per- 
fect alignment, choose Gairing’s 
type C. The handy kit shown 
below, gives you a wide range of 
cutter and pilot combinations. 














COUNTERBORE SETS 


Adal iM celae amelie (-lamelale Mt aale-x; 


THE GAIRI 


iat x 


NG TOOL CO. 


Sturdy box with hinged cover con- 
tains: holders C-12 and C-13; 20 
cutters from %; to 134"; 28 pilots 
from %»” to 11%" and two 7%” 
countersinks, one 70° and one 82°. 














TT AIRING 


OCTOBER, 1916 








Set of 12 14” Carbide Burs 


ATRAX 


Precision Machine Ground 


1g” CARBIDE BURS 
114” long 














D1 E1 H1 He K1 


Cut filing and finishing 
costs 5 to 10 times. 


ASK FOR BULLETIN A-51 


TARY 
sn 240 Day Street 


NEWINGTON 11, CONNECTICUT 


























BURKE 


MILLING MACHINES 





No. 4 Motor Driven MILLING MACHINE 
Mounted on Cabinet Column 


Burke motor driven milling ma- 
chines Nos. 1, 2, 3, and 4 are 
specially suited for handling 
small, difficult work on a pro- 
duction basis. 


Write for complete information. 


Burke Machine Tool Co. 


301 E.16th St. -:- Conneaut, Ohio 












SPECIM 


Wilh DY REM Steel Biue 


DYKEM STEEL BLUE 
STOPS LOSSES 


making dies and templates 


Simply brush on, ready for the layout 
in a few minutes. The dark blue back- 
ground makes the layout lines show up 
in a sharp relief, and at the same time 
prevents metal glere. Increases effi- 
ciency and accuracy. 

Write for full information. 


THE DYKEM COMPANY 
2201 N. 11th Street St. Louis, Mo. 


































Write for Specification 
Sheets and Prices - + ° 
AL BUSHINGS. Inc. 


per Station 
p.O. = = Michigan 


‘a 


wes Ona 
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when you want Speed - 4 
when you want power-.3 


e 
‘Q 
4 














...in your job of sanding, 
filling and rubbing, drilling or screw-driving, you want a 
Strand Flexible Shaft machine, because a Strand will do it 
faster, better, and stand up to it longer. 

Strand Flexible Shaft machines provide constant speeds 
with greater operator convenience. Hundreds of attach- 
ments easily interchanged—125 types and sizes— models 
include vertical and horizontal type machines from 1% to 
3 h.p. Distributors in all principal cities. 


Send today for catalog showing complete line 


(§S Ay N. A. STRAND & oa . 
(Strand 5003 NO. WOLCOTT AVE. CHICAGO 40, ILL. 


0 8G 




















Equipped with Gardner Floating Jaw for Instant Gripping + Single Movement 
Adjusts and Secures « Clear Vision Setting 











] 
| rey | vial On MACH INIST 
No. | Width | Depth Jaws With vise | Weight F.O.B. 


of Jaw | of Jaw | Open Horizontal | cbs. | Chicago 
V935 ~ 3%" 1\" | sx . 314" 10 ‘ 8.00 TOOL COMPANY 
| 7 | . $28.00 
Bass, aes 2830-36 West Lake Street 




















v94s| 4%" | 1%" | 34° | 3%" | 11% | 36.00] Chicago 12, Illinois 
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High Temperature Burner Furnace 
Heats Faster. . . . Saves Money 





THE MIDGET UTILITY FURNACE 


Heating chamber 4%” wide, 5%” high, 
9” deep; extra depth easily obtainable 
by change of plates; entire lining of 
standard insulating fire brick. 


Here’s a small, rugged bench fur- 
nace that’s ideal for hardening 
small parts and tools, forging sol- 
dering coppers, general forging, 
brazing and a wide variety of 
other jobs. Because of its new 
type, high temperature burner it 
heats very quickly, saves real 
money. Complete rapid combus- 
tion; wide temperature range; 
maximum turn-down; burns any 
fuel gas; 2400° F in 12 minutes. 
Equipped with blower (110v. AC- 
DC motor). Also available with 
mixing tee for compressed air (2 
Ibs. or more) or inspirator for 
high pressure gas. 


Only $79.00 Complete 


Prompt Delivery 
Gas 
APPLIANCE 


SERVICE, INC. 


Flame Hardening with City Gas and Air 
Industrial Gas Engineers 


1205 Webster Ave. Chicago 14, Ml. 








Square, Straight Tapping 
in HALF THE TIME 





The Dahistrom 
Tap Guide prac- 
tically eliminates 
tap breakage, 
and turns out 
uniform work. 
Just fasten it to 
a post or bench, 
slip a Tap Adaptor into the spindle, and turn the 
handle. Equipped with 7 Adaptors from 8/32 to 2” 
(taps not furnished). Ask your mill suoply ‘cuse, or 
order direct. Literature on request. Ozhistrom Mfg. 
Co., 422 South Sixth St., Minneapolis 15, Minn. 

















MODEL C 
ANGLE COMPUTER 


Specially designed for 
general shop use, this 
moderately priced in- 
strument insures quick, 
accurate survey of pre- 
cision measurements in- 
volving} vertical and 





horizontal angles. From 
either of these two work- 
ing positions, both avail- 


Face Plate 10” die. 
1” thick, #4 Morse 
Taper Spindle 
Attachment 


able at all times, the 
work can be rotated 360 
degrees. Protractor and 
vernier are’ calibrated _in 
one minute, or 21,600 
precise divisions. These 
give the Model C Studler 
Angle Computer extreme 





capacity in layout and 






inspection, Surface Plate (inter- 
changeable) 5”x10” 


HW rite for Bulletin 3. x5” Rib-reinforced 


THE ANGLE COMPUTER CO. 


1709 Standard Ave. a Glendale 1, Calif. 
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Speed with power with precision—that’s the new 4 
PRECISE 40. Surpasses our own PRECISE 35 which 2" 
outworked every tool in the field. In strong, light 
plastic case, PRECISE 40 weighs only 40 oz.—-packs 
a record 1/5 H.P. New type quill mounts precision 
collet chuck or grinding wheel arbors of various sizes; 
push-button spindle lock for quick tool change. 90° 
greater cooling; four oversize ball bearings. 
Quickly lubricated by pressure gun through 
ball-valve inlets. Tool mounts in vise, lathe, 
stand, or milling machine or can be used with 
PRECISE accessories for special applications. 
Guaranteed shockproof without ground wire. 


SEND PRECISE PRODUCTS CO. 
FOR IT 1341 CLARK ST., RACINE, WIS. 














PRECISE 40 





PRECISE 40 
be 1/5HP. a 





ay 





GRINDS 





USE ON MILLS 
STEEL, IRON, DEBURRS 
BRASS, BRONZE, 
PLASTIC, WOOD Pag As 
AND OTHER Bi Tov thyaI34 
MATERIALS, 


FINISHES 











3 MODELS thd 


for just about every wheel dressing requirement 


Just ONE setting per form 
Just ONE continuous motion 


TOOL CO. 


epresentotive 





477 Main St. 
East Orange 4,N. J. 
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» Prominent users tell us 
they consider ‘’Fluid- 
motion’’ Radii and 
Angle Dressers the 
finest precision dressing 
instruments procurable 
— regardless of cost. 
They obtain greater ac- 
curacy, longer wheel 
life, and much faster 
set-up and operation. 


We'll be glad to send 


you complete informa- 








tion. Write. 
° “7 
“Gluidmotion 
FEATURES: 


.0001” accuracy 
futomatic Centering 
**Fluidmotion™ dressing 
Dustproof and chatterless 

Hardened stainless st 
7” and 14” wheel capacities 
Highest quality diamonds 





*Reg. U. S. Pat. Of. 

































MODEL UTR 
60,000 RPM 


OTUITY Pucumutic 
GRINDER 


A powerful, fast-cutting tool, streamlined in de 
sign, easy to handle. Designed for real produc- 
tion work and the toughest jobs. Precision made, 
excellent balance. Special grease-sealed bearings 

. no lubrication required. Fitted with steel 
housing, a special safety feature. 


Representatives in{Principal Cities 


PROMPT DELIVERIES 


130-134 E. LARNED STREET 
Detroit 26, Michigan 











Super-Spacer and Equipment 


Greater Speed With Accuracy 
HARTFORD “SUPER-SPACER” 
So many different jobs can be done 

more economically with the Hartford Su- 

per-Spacer that it will pay you to inves- 
tigate its possibilities for your shop. 

Standard equipment includes mask 

plates, reversible jaw self-centering 

chuck, sliding handle chuck wrench. It's 
moderate in cost. Write for illustrated 
applications bulletin. 





THE HARTFORD SPECIAL MACHINERY 60. 


fe) meomistiap ave = tTRene 











 TOOLMAKERS’ 
PRECISION VISES 





i Priced 
SA to sell 


JOSEPH B. FAKES & COMPANY 


1415 ETOWAH AVE. ROYAL OAK, MICH = ae Ce 


ww) 












Accurate Hole Transfer Made Easy With 
NIELSEN TRANSFER SCREWS 


Simply insert in holes, 
invert, strike sharply 


time and eliminate 
spoilage of other meth- 
ods. 7 sizes a 
Inexpensive — Last for 
years. Write for Cir- 
cular. 


NIELSEN TOOL & 
DIE COMPANY 
1966 W. Eleven Mile Rd. 














Make LIGHT WORK 
of HEAVY DIES! 


You can do it—economically, too—with a 
BARRETT LIFTING TABLE. Lifts and lowers 
heavy dies by simple crank operation. Pro- 
vides easy conveying on smooth-rolling, heavy- 
duty casters. Cuts costs, cuts time, safeguards 
men and dies. Two capacities, 2000 and 3000 
Ibs. Write for full details! 


BARRETT-CRAVENS COMPANY 
3269 West 30th Street, Chicago 23, Illinois 


Representatives in all Principal Cities 
Canadian Licensee: S. A. Armstrong Ltd., Toronto 
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PRECISION PARTS 





PRECISION CENTER 





Precision-formed parts require precision- 
made centers, custom-built to fit special 
machinery. Those shown here are typical 
of the fine precision work Ace delivers on 
small parts and assemblies. Here you will 
find the complete modern facilities and the 
managerial know-how to turn out such 
parts quickly, accurately. Send sample, 
blueprint or sketch for prices. 

RELY ON ACE FOR PRECISION GRINDING Centeriess, Internal 


Cylindrical, External Cylindrical, Blanchard Surface, 
Plain Surface, and Thread Grinding 


PRODUCTION MACHINING Turning, milling. drilling, cut 
ting, tapping. and threading of small machine parts 
that require precision grinding—-on a mass-production 


basis, 


METAL STAMPING Blanking, forming, and extruding of 
small metal parts on presses up to 75-ton capacity 
Spot welding, sub-assemblies and assembly of intri 
cate radio and machine parts 


HEAT TREATING Electric and gas furnaces, individuall 
pyrometer controlled, for high-heat, quenching, and 
arburizing of parts up to approximately 10’ x10. 15" 


TOOL AND DIE WORK All operations for the production 
f Punches and Dies for small stampings, for Jigs 
hixtures, Gages, Moulds, Form Blocks, Tool Bits and 
Circular Form Cutters, 





ACE MANUFACTURING CORPORATION 
for Precision Parts 


1217 E. ERIE AVE., PHILADELPHIA 24, PA. 
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PRECISION RAM TYPE NO. 7-B 


VERTICAL UNIVERSAL 


MILLING MACHINE 
@ Flexible 


@ Sturdy 
@ Universal 













@ Easy to operate 

@ One set up 

®@ Allangles 
quickly obtained 










e Four Sizes 








e Four Types 


e Adaptable to all 
Milling Machines 










For further information 
write Dept. M 























Aye, 
AND FOR PENNIES 


Small holes, .004” to 5/16” in all drill- 
able materials, are easily, quickly and ac- 
curately obtained with the Hamilton ‘'Va- 
rimatic’’ Super Sensitive Variable Speed 
Drilling Machine. Horizontal work capacity 
to the center of 10”. Vertical travel of self-contained drilling 
unit on column, 64%”. Speed range from 840 to 9300 R.P.M. 
SPEEDY © FLEXIBLE ®© ACCURATE 

80 PER CENT OF PRESENT INSTALLATIONS ARE REPEAT ORDERS 
The Hamilton ‘‘Varimatic’’ will also do your job. And do it 
better, faster, more accurately. Aye, and for pennies. 





Write now for illustrated literature, specifications and price 
list. You'll be glad you did! Address Department C. 


THE e SUPER SENSITIVE DRILLING MACHINE 
TAPPING MACHINES - PORTELVAT 








TOOL COMPANY 


NINTH STREET AT HANOVER : HAMILTON - OHIO: U:S-A 








BOIXIE 5) 
Oo 


17 


Territories Open for Manufacturers’ Agents 
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hs DIAMOND IMPREGNATED 
Produced to your specifications 


= HONES 
(Sintered Steel Bonded) 


The life of carbide tools can be prolonged 
by lengthening the interval between re- 
grinds. And this can be accomplished by 
touching up such tools lightly with FS Dia- 
mond Hones. 


FS Diamond Hones are also recommended 





Precision Tools of Enduring Quality for shaping special contours on carbide form 
tools, where diamond grinding wheels do not 

Accurate Gages for Close Tolerances suffice. 
: F Hone is 6” long overall—diamond section 
Prompt Delivery Anywhere in the U. S. being 14” x %”. For best results a 325- 
Write Dept. T for information 400 grit is recommended, and FS Diamond 


Hones are so stocked. Other grits from 100 


Tool & Gage Division ag y= 
DIXIE TYPE & SUPPLY CO. FISH-SCHURMAN CORPORATION 






th eet, New a Ne Fe 
12 Warrior Rd., Birmingham 8, Ala. 230 East 45th Street, New York 17, N. Y 
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1814 S. KILBOURN Ai 


MILL IT 
ON YOUR LATHE 


Now 








280 


pauMBACH - 


MILLING ATTACHMENT 


you can do milling, slotting, grinding. 
grooving. squaring shafts, sawing at angles. and 
many other important opera 
PALMGREN MILLING 

a necessary fixture for small shops, schools and 
emergency work in large plants. Fits 
Bend, Atlas, Craftsman, 
and all other makes. It has grad- 
uation for rotary angle adjustments, 
also graduated feed and adjustment 
screw. Easily mounted by strad 
dling lathe’s regular tool post. Try 
one —1t will quickly pay for itseli 


IMMEDIATE DELIVERY 


FG. CO- 
CHICAGO 23, Wt. 











ations on your lathe 


ATTACHMENT 1s 


South 
Logan, Sheldon 


























. Price 
Width| Depth — Weight |_ Fits 
Nos. Jaws | jaws Pounds |Tool Post Factory 
150/114”; 1” 15%"| 6% '” Dia] $18.75 
250 3 7” | 214” 11 1%” Dia} 24.75 
400 | 4” 25 i Dis 39.75 
Vi der trem your de aler Or jobber. 
Write for circular No. 350. 


CHICAGO ‘Too. AND ENGINEERING CO. 
Mfrs. of PALMGREN PRODUCTS for Over 25 Years 
Chicago a7, Winels 





8388 South Chicago Avenue - 
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WANT | 





938 E. 















BETTER GRINDING? 


FEWER DRESSINGS? 





Put the new Booth 3-Angle Turret 
Diamond Holder on that “finish” 
dressing job and see how it improves 
the cut of your wheel. See the auto- 
matic, self-leveling action maintain 
the diamond point at a fixed level 
with 30°, 20° and 10° drag angles. 
3 drag angles give 3cutting points— 
double diamond life— reduce re-sets. 
3 Angles assure a sharp, clean —cut- 
ting diamond — make dressings accu- 
rate, improve grinding —save dia- 
monds, save wheels, increase produc- 
tion. 

Available on a rental basis of $2.00 
per month, payable six months in ad- 
vance. Rental includes Turret, Block, 
Adapter Rod, maintenance, repairs, 
and engineering installation service. 
Satisfaction guaranteed. (Give make, 
type and size of grinder when order- 
ing.) Specify Booth Turret equip- 
ment on your new grinders. 

Loc-Key-Set Diamonds (Common 

12.00 Carat, Medium 24.00 Carat, 

Select 48.00 Carat) mounted to fit 

Turret. Specify Carat size and 

Quality in ordering. 


eb. 


Turret mounted on 


Turret Holder with 
Adapter Rod Block for 
Surface Grinders 


DIAMOND TOOL CO. 


(NOT INC.) 
Sheldon M. Booth, President 
41st St. “te Chicago 15, IIL. 


Customers’ Overnight Quarters 


SHARPER DIAMONDS? 
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ohnson 


FURNACES 


JOHNSON HI-SPEED No. 130-A 


for LOW COST HEAT TREATING 
HIGH SPEED STEELS .... 





A large sized toolroom 
unit for quick, accurate 


4-Burner heat treating high speed 
$295.00 steels and cutting tools. 
Reaches operating tem- 
6-Burner perature FAST to save 
$325.00 time and gas. Counter- 
balanced door opens up- 
Koo wards. Insulating refrac- 
tory lined. 4-Burner unit 
Sivehan delivers 1400 to 2350° F to 
734” high heat treat ANY steels. 
13” wide 6-Burner unit operates be- 
16/2” long tween 1800 to 2400° F for 
° high speed steels exclu- 
Write for sively. Complete with Car- 
complete bofrax Hearth, G.E. Motor 
Johnson 


Catalog and Johnson Blower. 


JOHNSON GAS APPLIANCE CO. 
575 E Avenue N.W., Cedar Rapids, Iowa 
send FREE JOHNSON Catalog 


Please 
Name .. 
Address 


CRP ssc ..-Zone ... 


7 
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Speed and Precision 
oo hand in hand 
at Merz 





es + oe 





ok be 
Merz Produced 
Intricate fixture 


these large, 
s in Just 10 Weeks! 








If yours is a problem of obtaining 


high-precision fixtures or tools—in min- 
imum time—here’s news! MERZ pro- 
duced these six intricate drill jigs for 
horizontal Natco set-ups—complete 
with patterns, equipment and castings 
—in just 10 weeks. What’s more im- 
portant, these jigs were built to the 
highest precision standards for drilling, 
reaming and counter-boring cylinder 
blocks and drilling and counter-boring | 
an oil pan. This is a typical example of 
the fast, accurate work being done daily 
at MERZ—where speed and precision go 
hand in hand. MERZ designs and pro- 
duces standard A.G.D. and special 





gages, tools, dies and experimental ma- 
chines. Write for full information today. j 


WATCH FOR SPECIAL ANNOUNCEMENT 
SOON ON NEW MERZ AIR GAGES! 


MERZ 





Eugincering Company 
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Reg N > Pat. D 
And no wonder! 


wrench. 
the *“‘Unbrako”’ 








Knurling of Socket 
Screws originated with 
““Unbrako” in 1934. 


when ured. 














perior alloy steel. 


— PRE 
) Knurled Socket Head Cap Screw 


For the knurled head of the ‘“‘Unbrako” 
Socket Head Cap Screw affords a slip- and fumble-proof 
grip even for the oiliest fingers. 
pers, and trouble. 


.and can be screwed-in faster 
and farther before it becomes necessary to use a 
In sizes from No. 4 to 1%" 
Catalog. 

“Unbrako”’ and “‘Hallowell’’ products are sold 
entirely through distributors. 
“HALLOWELL” KEY KITS... 
MUSTS wherever socket screws are used. 
hollow handle of Celanese* plastic contains 
the neceasary interchangeable key-bits of su- 
Bits chucked as shown, im ie 
Their everyday and everywhere 
usefulness has made them immensely popular. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. 
BOSTON « CHICAGO « DETROIT « INDIANAPOLIS « ST. LOUIS » SAN FRANCISCO 


Thus, it saves time, tem- 


% 


; write for 


modern 
The 


are 


se 
a ‘ 
“SPI 


BOX 600 








Do The TAPS Yow’re Now Using Give You 


These 5 EXTRA 


!. Cold-Temper © 





Threadwell High Speed Taps are given deep 
eeze treatment at 120° below zero to make 
them stronger but less brittle. They produce 
lean, accurate threads and more per tap—in 
steels, cast iron, alloys, plastics, etc. 








2. “i-dot-ification” @ 
Threadwell Taps have a red 
to identify cut thread, white 
round, blue dot on precision ground. 
nstantly that the tap fits the job. 


dot on the shank 
dot on commercial 
You know 








4. Tap-Capsule @ 
Threadwell Ground Thread Taps come in neat 





metal-capped, transparent plastic tubes = that 
protect these tools against dirt and damage 
permit ready selection of type and size witt 


ut unwrapping 











Distributors in Leading Industrial Centers 
Throughout the United States and the world 


THREADWEILL TAP AND DIE COMPANY 


CALIFORNIA OFFICE, THREADWELL TAP & DIE CO. OF CALIF., 


TULLE LWE REDE REDD EDEN 








ADVANTAGES ? 


4. Greaseless Rust-Proofing 
& 

dry, resdy 

{ shining 


| ferns Taps are alway lean and 
for 
To Your Tap Needs@® 





tal ust yet alway right a 





5. “Personal Attention” 








Treadwell’s personal attention policy applies 
every order—at the factory and at the Threadwell 
listributor in your locality, for he has been 
fully eet poovide prompt intelligent 
attentior to our needs Nex time, speci.y 
Threadwell Taps and get the benefit of thes« 


five extra advantages. 





Threadwell products are sold exclusively 
through Mill Supply Distributors. 





GREENFIELD, MASSACHUSETTS, U.S.A 
1322 SANTA FE AVE, LOS ANGELES 21 
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Die Cut Parts 


at Low Prices 








Small, irregular shaped parts 
stamped, formed, pierced or ex- 
truded to your specifications. 


“One to 30,000 Pieces’? made 


with temporary or Semi-Perma- 
nent Dies. 


For firm quotations to any point 
in the United States, send us your 
prints and specifications. 


Quick Delivery 


STAMPING 
COMPANY 


( Short Run Stampings ) 


3290 East 80th Street 
Cleveland 4, Ohio 

















The following ‘Economy Factors” make the 
Milwaukee Die Filer a real ‘Cost Cutter” 
for Tool, Die and Machine Shops, Foundries, 
Manufacturing Plants: 


@ Low First Cost 
@ Low Operating and Maintenance Costs 


@ Quick changeover from sawing to filing 
or vice-versa 


@ Instant inspection of internal filing or 
sawing 

@ Precision workmanship on filing, saw- 
ing or lapping operations 


NEW SAFETY GUARD | 


One-piece, all- 
metal guard now 
available to all 
owners and pur- 
chasers of the Mil- 
waukee Die Filer, 
atslightextracost. 
Easily installed, 
it gives operator 
complete protec- 
tion, yet does not 
interfere with 
speedy shifting 
of drive belt. 





CHAPLET & MANUFACTURING CO. 
1029S. 40th ST., MILWAUKEE 4, WIS. 
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YES SIR! You can now 
make your machine a 


‘double Mah ma- 
chine, e “Standard 
Way”. 8 RD 





} 


Lj re SIRTORAD ELECTRICAL ODL. 


Mt Hope & Sixth Bt. 













KOEBEL 


KOEBEL DIAMOND TOOL CO 
9456 Grinnell Avenue, Detroit 13 




















Complete 
GEAR PRODUCTION 
EQUIPMENT 


for Cutting, Finishing, 
Lapping and Checking 


MICHIGAN TOOL COMPANY 




















(-—7171 E. MecNichols Rd. Detroit 12, Mich.—) 


HARDNESS TESTING 
has been done with the 
SCLEROSCOPE 
since 1907 





THE SHORE 
INSTRUMENT 
& MFG. CO., INC. 
9025 Van Wyck Avenue 
Jamaica, N. Y. 














A REAL HELPING 


It’s a hel 
ery builders and general machinists have long 
sought—a more accurate and surprisingly faster 
way of transferring blind screw holes. 


HAND 


that die makers, tool makers, machin- 


The Heimann Transfer Screw 
Set is a self-contained, complete 
tool. No wrenches or pliers are 
necessary. Made in 3/16” to 1” 
diameters. 

Send for price list. 


HEIMANN MFG. CO. 
Dept. T 
Urbana, Ohio 
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ARMSTRONG 


DROP FORGED “C” CLAMPS 








For “C’ Clamps that never 
spread, that never spring or 
loosen....for unequal- 
led stiffness, strength, 
and holding power.... 


for years of de- 








MODERNIZE 


with 









STRONG “Cc” 
Clamps. 

Specify ARM- 
STRONG “Cc” 


Clamps for high- 
est quality, improved designs for 
handier, stronger, drop forged, 
heat treated “C” Clamps with 
special analysis steel screws. 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 
340 N. Francisco Ave. 
Eastern Whse. and Sales: 
199 Lafayette St., New York 12, N. Y. 

Pacific Coast Whse. and Sales Office: 
1275 Mission St., San Francisco 3, Calif. 


pendable service, 


for the a 
oN specity ARM- “Modern 








Chicago 12, U.S.A. 


Motor 
Drives” 





Direct drive units available for practically 
every type and model machine tool. 
Save floor space, power, and lineshaft 
expense. Moderate Cost. Prompt Delivery. 


Write for circular today 


MODERN MOTOR DRIVES DIVISION 


The Nichols Engineering Company 
2400 W. Madison St., Chicago 12, ttl. 
Dept. MD 














CLEVELAND INDEXING HEAD 


Holds all Straight or Taper 
Shank Tools from 14%” to 
and including 114” diameter 


360 ° Graduations 
In Three Planes 





Write for Catalog. 


GRINDERS & FIXTURES, Inc. 


1261 W. 4th Street -:- Cleveland 13, Ohio 








[New Nesting Type e 
TOTE PANS 


20" Long x 12" 
Wide x 6!/," Deep 
16 Ga., drag holes, 
handles both ends. 


™ 






Tee 
Y TO 43 











J. L. LUCAS & SON, INC. 

















BRIDGEPORT 5, CONN. 


¢ HIGH SPEED GRINDING e 





§ 


Famous 
for 
y Efficiency 








306 E. 38th Street 


ABRASIVE 


TANDARD D-4 BAND GRINDER 


This new, streamlined bench type grinder 
assures fast, quality finishing on metals, 
plastics, wood, fibre... at low cost. Built 
to machine tool specifications, Standard 
D-4 is equipped with improved band ten- 
sion control and specially designed protec- 
tive motor hood. 4x3614" band. The ideal 
portable unit! 


Other styles and sizes in New Manual on Finishing — Write Today 


WALLS SALES CORP. 





New York, N. Y- 
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Columbia 


_YOOL STEEL 


ot Blanking 
Hot *, Hot Punching 


SIDENT 








A New Detzil Pass Gage For 
Rapid Visual Checking Hole Sizes 


As new as tomorrow, the 
Detail Tapered Pass Gage 
was developed for rapid vis 
ual checking of hole 
sizes in Jig boring. Thi 
new gage eliminates 
time-consuming caliper 
and micrometer checking 
operations. 
Toolroom, — inspection 
and internal grinding 
departments find Detail Pass Gages indispensable 
cost cutters for quick visual checking or inspection 
of holes. 


The Standard Detail Pass Gage Plug Set 


13 prass from ym” 
to 1” 4 steps 
ieaeing end of each 
plug 005” under 
nominal dimensions. 
Lines clearly indi- 
cate on” steps 
progressively to top 
of gage or finish size. 

A total of 65 sizes (13 plugs). 

Plugs arranged in handy container, clearly 
numbered. Price—$25.00 per set F.O.B. Detroit 
Other sets available which run from 1” to 2°’ 
in diameter. 





Territories Open for Representatives 


DIEMAKER SUPPLIES COMPANY 


2679 East Grand Boulevard, Detroit 11, Michigan 






















Kuow Tuese 


VICTOR 


Benerirs... 


Se eee ees 


A 





Keen, sharp teeth, hardened to cut 
deep and weer longer 





SEeegeggaqg) 


“haven COLO 


Accwrote set provides ample clear- 
once ond accuracy of materiel 


being cur 


oes 2 oe 


Finest grode of high speed steel, 
scientifically heat-treated 
gives VICTOR Blodes lénger weor- 
ing ond cutting quolities 


SSe&eeees 


large. easy to read markings, on 
oll VICTOR Blades moke it o sim- 
ple job to choose the correct blede 
type for every job 


SeeeeeQ 











“JU “SWYOM MWS YOLOIA 
ap 4e)' 


HiwWal 81-SZO 


AMBive $9 





Complete metal cutting m- 
structions are given in this 
FREE VICTOR Metal Cur 
ting Hondbeok. Send / 
for @ copy todoy. 
Victor Sow Works, , 
Middletown, N.Y. / 


Sold Exclusively 
Through Distributors 


Mokers of hand and power hack sew blades, 
frames ond mete! cutting bend sew biedes. 
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COMPLETE THE DIE-SET 
AT YOUR BENCH 








LACEY DIE-SET MACHINE 


Here is a truly “one man” press that operates 
with one hand and under full manual and 
visual control. 

Handy for tool and press rooms, it permits 
the diemaker to complete a die-set right at his 
bench . . . saves tool room and handling cvsts. 

Positive, true punch-to-die alignment is 
assured at all times, thanks to the Lacey’s 
sturdy, open construction. And _ punches 
can be removed as often as needed without 
disturbing alignment once the die-shoe is 
clamped to the table and punch holder fixed 
in position in the ram. No pry bar or hammer 
is needed to separate punches. 

The Lacey Die-Set machine is sensitive for 
delicate work yet rugged enough for fitting 
up heavy die-sets. Ceeful, too, for shearing 
certain types of punches. 

Write today for complete details. 

Sole Distributors 


MOORE SPECIAL TOOL CO., INC- 
740 Union Ave. Bridgeport 7, Conn- 


(Continued from Page 106) 
have ever seen for purposes of compari- 
son. The Norton Company of Worcester, 
Massachusetts, make an excellent set of 
surface roughness standards depicting 
various grinding finishes that are also 
the original machined samples. 

In the field of replica standards there 
are several manufacturers: General 
Electric Company, Schenectady 5, New 
York; U. S. Rubber Company, Electro- 
forming Dept., Detroit, Michigan; Sur- 
face Checking Gage Company, Hollywood 
28, California; Sav-Way Industries, De- 
troit, Michigan; N-H Gage Company, 
North Hollywood, California. 

These replica standards have many ad- 
vantages. Their lower cost permits a 
wider distribution, hence it is easier for 
all personnel along the line to check con- 
formance with surface finish require- 
ments. The engineer, inspector, machin- 
ist, assembler and everyone connected 
with the control of surface quality can 
easily, by fingernail comparison of the 
parts with the samples, tell if the parts 
are satisfactory insofar as surface fin- 
ish is concerned. 

Comparison is made by drawing the 
sharp fingernail lightly across the sur- 
face of the standard roughness specimen 
prepared by a similar process and then 
across the machined surface of the part 
whose roughness limits are being 
checked. It is easy to tell which of the 
two surfaces is the rougher. 

Surface finish measurement instru- 
mentation has already contributed a 
great deal toward the improvement of 
the science of interchangeable manufac- 
ture. With proper application, it can 
easily contribute a great deal more. 














DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literature. 
WATTS BROS. TOOL WORKS 
Wilmerding, Pa. 
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EVERY TOOL SHOP 
ould have THIS _NEWACATALOG 
Should h es 


ys RP 















SENT UPON REQUEST— 
CONTAINS ESSENTIAL DE- 
SIGN DATA ON AIR CYL- 
INDERS and AIR or HY- 
DRAULIC CHUCKS, etc. 


Anker-Aoutn 
MFG. CO. 


2735 CONNORS STREET 
PORT HURON, MICHIGAN 














@ Covers Anchored—can't 
drop or lose 

@ Tops gasketed for vapor- 
tight closure 

@ Threads are die cut for 
snug fit 

@ Knurled tops for conven- 
ient removal 


Styles “RS’’. "AS". “ASA™ and 
“STG" Oilers, although stand 
ard stock items, are somewhat 
of a specialty They are parti 
ularly adapted tor revolving 
mixing or agitating equipment 
in food processing and sim 
ilar applications requiring rigid 
sanitation—also for chemica 
and other industries having 
harmtul vapors or excessive 
dust conditions Available in 
range of capacities. Ask tor cat 


alog No 60 presenting 





plete line of lubricating devices 


G1Ts BROS. MFG. Co. 


1845 South Kilbourn Avenue, Chicago 23, IItinots 











OCTOBER, 1916 











CUT COSTS WITH SHARPER SIGHT 
Faster, more accurate work results when 
VIMCOLIGHT?’S clear, glareless illumina- 
tion is focused where it is needed most. 
Easily adjustable to spotlight all vital 
working areas, yet stays fixed in any posi- 
tion. Shown above on a Hamilton Tool 
Co. Drilling Machine. 


117 BRAYTON ST 
BUFFALO 13. N.Y 














SANDER = BELT SANDER o 


Woods Model ‘40° 
FOR METALS, WOOD, 
GLASS, PLASTICS AND 
RUBBER. CAN BE 
OPERATED IN HORI- 
ZONTAL OR_VERTICAL 
POSITION. 


SANDER BALANCED 
COMPLETE WITH 


marries PULLEYS 


s oF TESTED TO 5000 RPM 
= Vag A husky, ball-bearing sander 
and tool grinder, built for 

maximum efficiency, smooth 
operation and long life. 5” x 82” 
work area, 36” belt. Reversible platen 


usable on either face. 
ies invited. 


WOODS ENGINEERING CO. 


NORWALK, CONN. 


R = BELT SANDER », BELT 































YJONVS Llisx 


Dealer inqu'r- 


15 WALL Se 





1846 | ot Men pe A ay a I 1946 


‘al - 


| 
| 
| ALLOY STEELS | 


A century of experience in the develop- 
ment and application of special steels for 
PRODUCTION, TOOL ROOM, 
MAINTENANCE. 


Seven warehouse stocks of rounds, flats, 
squares, hexagons, octagons. Forgings 
to specification. 





Write for our data sheet book. 


WHEELOCK, LOVEJOY & CO., INC. 


138 Sidney Street 
CAMBRIDGE 39, MASS. 
Cleveland 14, Chicago 23, Newark 5, Detroit 3, 
Buffalo 10, Cincinnati 32 | 














YOST DRILL PRESS VISE 


This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 


Offered in two sizes 








Width of Opens Weight 
Vise Ne. | Jaw, Inches Inches Pounds 
1D | 8% 4 12% 
2D 5 5% 23 








Do you need a vise of ANY type? 


Write today for bulletins on 
the extensive Yost line 


YOST MFG. COMPANY 
1000 MAIN ST. 
MEADVILLE, PENNSYLVANIA 


If YearsweRs 


ps' MEANS USE 


HOVIS 


UNIVERSAL MASTER 


WASHER DIES 















Once you invest in 


Hovis Master Dies 
to meet your 
requirements, 


~ 


then these 5 >MALL INTER- 
CHANGEABLE PARTS are all 
you need to buy to make 
a new size washer. —> 


Eliminate the co#t of complete 
new dies. Write for literature 




















HOVIS SCREWLOCK COMPANY 


8iuu &. Nine-Mile Road, Van Uyke, Micn. 
Phone: Centerline 1575 (Suburb of Detroit) 
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CONTRACT TOOLING 





AND PRODUCTION 





Illinois | 


DRESEL-BETZ COMPANY 

Belleville, Wl. 

Designers and Manufacturers of Tools, Dies, Jigs, 
Fixtures, Metal Stampings 


* 


PRESS BRAKE DIES 


and Punching 
Attachments for All 
Makes of Press Brakes 


DREIS & KRUMP MFG. CO. 
7428 S. Loomis Blvd. Chicago 36, Il. 


* 


ROCKFORD DIE & TOOL WORKS, INC. 

1816 Seventeenth Avenue, Rockford, Illinois 
Phone MAin 3084. Designers and Manufacturers 
Tools-Dies-Jigs-Fixtures. Production Job Work 


Michigan 


DAVIS TOOL & ENGINEERING CO. 
19250 Plymouth Road, Detroit. Michigafwi 
VErmont 5-6000. Tools and Dies, Special Machinery 
Sheet Metal Stampings and Assemblies 


LINCOLN PARK MANUFACTURING CO. 

3306 Dix Road, Lincoln Park, Mich., ATlantic 
8111 Special high speed circular. dovetail. flat 
form tool bits. Small machines, jigs, gages and 
experimental parts. Regrinding and salvaging 
high speed flat form, special bits and small flat 
broaches. Attractive proposition for representa- 
tives. 


New Jersey 
THE VIKING TOOL & MACHINE CORP. 


6 Main Street, Belleville, New Jersey 
Tools-Dies-Jigs-Fixtures-Molds-Gages-Machines- 
Stampings-Specialties 


New York 


AMERICAN MEASURING INSTRUMENTS 
CORP. 

240 West 40th St., New York 18, N. Y. 
tures, gages, dies, precision parts. 


CONRAD & MOSER 

2-23 Borden Ave., Long Island City, N. Y. 
Machine Tools & Molds, Parts & Machines, 
Aluminum Cast Parts, Aluminum Sheet Formed 
Housings 


RANE TOOL CO., INC. 
17 Ross St., Jamestown, N. Y., Phone 7-175. Spe- 
cialists in Blanking, Forming, and Drawing Dies 


Jigs, fix- 








| 
| 


Ohio 
CLEVELAND UNIVERSAL 
JIG COMPANY 


13404 St. Clair Ave. Cleveland MUlberry 2600 
DESIGNERS AND BUILDERS 
Jigs & Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 


THE DENNING MANUFACTURING CO. 
1775-81 E. 87th St., Cleveland, O., CEdar 0801 
Designers and Builders of High Grade Dies 


GENERAL DIE & TOOL CO. 

2067 W. 55th St., Cleveland, O., WOodbine 4736 
Dies, Tools, Jigs, Fixtures, Light Stampings 
Special Machinery, Manufacturing 


THE INDUSTRIAL MACHINE CO. 

1436 East 47th St., Cleveland, O. Founded in 
1908. Builders of Special Machinery. General 
Machine Work. 


KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio. 
WOodbine 2440-2441. Manufacturers of Special 
<a Tools, Dies, Jigs, Fixtures, Swiss Jig 
oring 


NOBLE & STANTON, INC. 
998 Broadway, Bedford. Ohio, Bedford 1234. Too! 
Makers—Short Run Production Work. 


PARAMOUNT TOOL CO. 
1392-98 East 43rd St., Cleveland, O., ENdicott 
2220. Jigs, Fixtures, Dies, Experimental Work 


THE PHOENIX MACHINE Co. 

2711 Church Ave., Cleveland, O., CHerry 1048. 
Contract Grinding, Boring and Planing. 
Lester-Phoenix Die Casting and Plastic Molding 
Machines 


A. P. SCHRANER & CO. 

3838 Payne Ave., Cleveland, O., HEnderson 8644. 
External Cylindrical Lapping Machines, Special 
Machinery, Tools, Dies, Jigs, Fixtures. 


THE VARIETY MACHINE & STAMPING CO. 
12695 Elmwood Ave., Cleveland, O., LAkewood 8433. 
Designers and Manufacturers of Dies, Metal 
Stampings. 250 tons capacity. 








TAMMS LAYOUT DOPE 


Comes in Blue, Black. Orange. Red. Dries fast. 


OU resistant. Won't chip. crack or flake off. 
Alno ideal as marking dye Get 8 @:. brush-in 
cans, pts., qts..drums. SAMPLE FREE! 


TAMMS SILICA COMPANY 
228-TD North La Salle St. ¢ Chicago 1, Illinois 

















NOW YOU CAN SEPARATE AND ASSEMBLE 
DIE SETS..QUICKLY..EASILY..SAFELY! 


witha PERSSON | =i} _ 














































DIE JACK 


These Die Jacks eliminate old-fash- 
ioned, unsafe, prying or hammering 
methods. Just clamp on punch holder 
and turn handle. Punch holder is raised 
or lowered smoothly, always under 
control PERSSON Die Jacks are 
precision built from fine steel and 
alloys—a tool every tool maker will 
want for his tool box or bench drawer. 














PATENT 


NO PRYING « NO HAMMERING APPLIED FOR 

































@ GUILD is the new 
name for an old 
established line of 
reamers whose repu- 
tation for accuracy has 
becomeoutstandingin 
the manufacture of air- 
craft—motors—en- 
gines—small arms— 
radios —fine instru- 
ments, etc. The name 
GUILD is stamped on | 
each individual reamer 
as an_ identification—a 
hallmark of finest quality. 
Quality that is possible 
only by creative and pro- 
ductive ability far above 
the average in the manu- 
facture of reamers specially 
built for special purposes. 
Write for booklet. 


METAL CUTTING TOOLS 
AND MANUFACTURING CO. | 
3946 W. Eleven Mile Rd., Berkley, Mich. 

* Phone: Lincoln 2-5600 


HIGH CARBIDE 
SPEED STEEL TIPPED 


n sizesfrom .O25diam. in sizes from .090 diam. 
STRAIGHT ¢ SPIRAL « STEP « PILOT » HAND 









What STERLING is to silver (/2)is to Reamers 
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FOR SALE 


omit ee CURK..... 


WANTED - EMPLOYMENT 
OPPORTUNITIES 


CLASSIFIED ADVERTISING RATES — $2.00 SERVICE 
CHARGE PLUS 15¢ PER WORD — PAYABLE IN 
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dress Box 
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xrinding 
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tachments 


WANTED: \ 


t ore 


ADVANCE 
TOOLS, Dies designed reasonable Addre ; 
ES-1046, TOOL & DIE JOURNAL, 2460 Fairmount 





Bivd., Cleveland 6, Ohio 


fedium sized Die Casting machine wit 
fer fer vie ‘ast part Adare Box 
m& DIE JOURNAL, 2460 Fairmou 


eveland ¢ Obie 


FOR SALE: 
block sets; 
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Yhio 


t Bl 


ent 
whe 
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ve 


WILL BUY AT ONCE-— Rowbottom or G 
Cutting Machine Addre Sox PS-104¢ roOoL & 
DIE JOURNAL, 2460 Fairmount Blvd Cleve 


land 


Johansson angle block set; metric gage 
rnier height gage; bore indicator, etc 
onably Address Box RK-104¢ TOO! 





& DIE JOURNAL, 2460 Fairmount Blvd., Cleve 


WANTED REPRESENTATION: A_ manufacturer 
tool 
tation. Seeking individuals and organizations willing 
to do missionary work as well as following up ir 
quiries. Exclusive territories. Good commissions. Ad 
RW 


room specialty desires local represen 


1046, TOOL & DIE JOURNAL, 2460 
vd., Cleveland 6, Ohio 


SALES ENGINEERS: Wanted for New York area 


specialized distributor of cutting tools 
els, and light machine tools and at 


Must have previous sales experience in 


Address Box SD-10465, TOOL & DIt 
160 Fairmount Blyd., Cleveland 6. Ohi 











You Can Get What You 
Want— 


You Can Sell What You 
No Longer Need 


wot B” 
Laan oe “THE cUR 


eas 


For every business or 
shop want advertise 
your needs in "THE 
CURB”—Tool & Die 
Journal’s Classified 
Section. 














WANTED TO BUY: Brown & Sharpe Rotary 
{ t Th | ty \ 


tte ) p dre Box BR-1046, TOOL 
& DIE JOURNAI 2460 Fairmount Blvd., Cleve- 


land 6, Ohic 


POSITION WANTED: Engineer with ten years’ suc- 


il experience in product and tool design. 


of engineering Address Box 
DIE JOURNAL 
16, Ohic 





FOR SALE: No. 100 Micromatic Hydrohoner; 





‘ Ms-1046, TOOL & 








OCTOBER, 


1936 











DANNEMAN 2 %eccacon DIE-SETS 





@ Even inch punch and die space. 
@ Shank on center line of punch and die space. 
@ Machine finished clamping U-lugs. 


@ Distance of leader pins spread to allow stampings 
to fall through on inclined press operations. 


@Die shoes and punch holders interchangeable. 


Write for Catalog 








ACME-DANNEMAN CO., INC. 


207 Lafayette Street & New York 12 





reumatics, gears, die castings, stamp 
Familiar with heat treatments 
College graduate, ability to take 


2460) Fairmount 


6D Potter & Johnston Automatic 
urning Machine; No. 7 Fellows Gear 
Brown & Sharpe Universal & Tool 


JOURNAL, 2460 Fairmount Blvd., Cleveland 6, Ohio 
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Meet Production Demands 
DIEBEL HH J ae. § PE E D Punch press 


Small Metal Stampings 


TERMINALS — LUGS — WASHERS, ETC: 


THIS SMALL THINK 
Accurate Up to 550 
Punch Press Strokes per 
Provides Speed Minute and 
and Economical » Fully 
Production ’ Automatic 










IDEAL FOR PLASTICS — PAPER — FIBRE 
Write Immediately for Full Particulars 


DI MACHINE CORPORATION 


Division of Diebel Die & Mfg. Co. 
2708 W. Irving Park Road, Chicago 18, Illinois 
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MULTI-USE 
Adjustable Dies 


You save press time and speed production 
by combining corner notching dies and group 
dies in the same set-up with adjustable pierc- 
ing dies. Press operations are reduced to a 
minimum. Engineering changes effecting re- 
location or sizes of holes can be made without 
delay right on the press. 














Whistler multi-use adjust- 
able dies are available from 
stock...a day or two from 
your plant...in all standard 
sizes trom %2" to 3” diam- 
eters...cound, square, ovals 
and rectangles. Notching 
and group dies to order. In 
addition to mighty attrac- 
tive savings in original die 


WHISTLE 





MULTI-USE 
ADJUSTABLE 








WHISTLER 


PERFORATING DIES 


A typical set-up for notching and piercing. 


Pierced and notched with Whistler multi-use 
adjustable dies 





costs there is this important advantage of 
eliminating weeks of production delay. 
Re-arrange Whistler multi-use adjustable dies 
in as many different set-ups as your produc- 
tion calls for...vou actually make up die sets 
from units in stock and reduce costs per job 
to an unbelievably low figure. All parts of like 
size are interchangeable. 


Get all the tacts on how Whistler adjustable 
dies can speed your production...cut your 
costs. Write today for the Whistler Catalogs. 


S.B. WHISTLER & SONS, INC. 


752-756 MILITARY ROAD BUFFALO 17, N.Y. 
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THE OFFICE OF TOMORROW. 


The clean lines and rounded contours of modern office furniture and 
equipment—the innumerable duplicated parts in typewriters, calcu- 
lators and other office machines are ideally suited to Press Production. 
The Punch Press is the best and fastest method of duplicating parts for 


the vast field of industrial and 
business machines; and the en- 
tire Stamping Industry recog- 
nizes Danly Die Sets as vital in 
speeding die making programs, 
press production, and eliminat- 
ing ‘‘downtime’’ because Danly 
means known dependable ac- 
curacy. 


DANLY MACHINE SPECIALTIES, INC. 
7100 S. 52nd Avenue « Chicago 50, Illinois 


iT 








DANLY 


DETROIT 16 + 
se eal 


9 Temple Avenve 


CLEVELAND 14 
550 East 33rd Street 


DAYTON 2 
990 € 


LONG ISLAND CITY 1 
47.28 37th Street 


DUCOMMUN METALS & SUPPLY CO 
4890 Sovth Alamedo Los Angele 
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No “waiting” cost 
here! 


There are no costly de- 
lays, no men and ma- 
chines standing idle, 
waiting for stock to be 
cut off from bars, when 
the stockroom is equipped with a No. 6A or 9A 

ARVEL High Speed Sawing Machine. 

These fast, all-ball-bearing high speed saws will 
cut off accurate lengths or slices at almost un- 
believable speed. Equipped with an automatic 
bar push up, they will cut identical pieces from 
single or nested bars automatically, with no 
more operator attention than an automatic 
screw machine. Still, at any point, the auto- 
matic operation can be interrupted, a miscel- 
laneous cut made, and the “‘production” run 
resumed by simply re-engaging the bar feed. A 
single MARVEL Automatic can keep well ahead 
of a large machine shop, increasing the earning 
time on all machines. There is a MARVEL Saw 
for every need—in every capacity range and price 
class. Your local MARVEL Sawing Engineer will 
gladly study your metal sawing problems and 
requirements and make recommendations as to 
methods and equipment. Send for Catalog. 


4 





ARMSTRONG-BLUM MFG. CO. 


“The Hack Saw People”’ 


5700 Bloomingdale Ave. 


Chicago 39, U.S.A. 


Eastern Sales Office: 225 Lafayette St., New York 12, N. Y. 


